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FARM TRACTORS and other 


equipment § lubricated with 


estersil greases are better 
protected against dirt, water 
and rough going because 
these greases stand up bet 
ter even under the most ad 


verse operating conditions 


COAL MINE OPERATORS 
report that heavy-duty min 
ing machinery lasts longer 
with reduced grease con 
sumption and maintenance 
costs when lubricated with 


estersil greases 


IN HIGH TEMPERATURE AP 
PLICATIONS also, estersil 
greases are outstanding. They 
have been efficiently used 
in enameling oven conveyor 
setups operating at 500°F 
in 15-minute cycles 
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SUBSTANTIAL SAVINGS in downtime and maintenance costs have been 


experienced by many users of estersil greases in heavy-duty equipment 


Du Pont Estersil GT offers outstanding 
advantages to grease users and compounders 


The tremendous benefits of estersil greases 
have been proved in actual service. 

For example, take a look at the ways 
DuPont Estersil GT (grease thickener) can 
help you make a better grease with advan- 


tages that have unusual sales appeal. 


1. Excellent shear stability—Even under 
prolonged high-shear, high-temperature op- 
erating conditions, greases made with estersil 
GT show exceptional resistance to thinning. 


2. Superior oxidation stability—Estersil 
greases are almost as stable as their base oils 
and require no antioxidants under most serv- 
ice conditions. 
3. Water resistance— 
Each minute estersil par- 
ticle is protected by a 
chemical “raincoat.” This 
water-repellent character- 
istic makes estersil 
greases tolerant to water 
with little change in con- 
sistency. 


EVEN (IF IMMERSED in 
boiling water estersil 
greases stand up for long 
periods without physicol 
breakdown 


4. Unusual thermal 
stability — Estersil 
greases are non-melting. 
And even extreme tem- 
perature variations pro- 
duce little change in their 
consistency. 


5. Superiorhandling 
qualities—Greases thick- 
ened with estersil GT 
can be more easily han- 
dled in almost any appli- 
cation. This is because 
the unusually satisfactory 
thermal and mechanical stability permits use 
of a softer grease. Write us for samples and 
additional technical information. 


ESTERSIL GT greases stand 
up unusually well even 
under the combined action 
of intense heat and vigor 
ous mechanical working 
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LAA star SERVICE 


makes Continental Steel Containers 
your best buy 





When you purchase steel containers, get the most for 
your money. This means the best in service as well as 
the best in pails and utility cans. At Continental, we 
go all out to give you what you're looking for—with 
our 4-star steel container service, 


4 FULL LINE 


Whatever product you're buying for, Continental has 


just the size and style container to fit it. Handi-Cans 


in 2'2 and § gal. sizes, lug cover pails from 2 to 12 gal., 





flaring pails from 3'2 to 62 gal., plus 5 and 6 gal 


ICC-APPROVED tight-head pails, 
24 QUALITY 
TIGHT-HEAD PAILS «pci 


Continental steel containers are thoroughly tested to 
meet ICC specifications and to conform to CFC/UF¢ 


Capacity 5 gallons. Made from Rule 


10. Colorfully lithographed, these sturdy, re 
heavy 24- or 26-gauge steel. Meets usable containers will continue to promote your prod 


uct iong atter wir Original contents have been cmp ied 
ICC specifications 17E and 37D. long after their original contents have! pt 
High-strength body available ¥Y RESEARCH 


with straight sides or top and bot- As part of our 4-star service, Customer research men 

: are available to help you right in your own plant. In 
tom beads. Drum top offset for addition, scientists at our Research and Development 
easy stacking. Electric lap-weld Center in Chicago are constantly working to bring you 


new and better packaging ideas—such as Continental's 
Perma-Linings for hard-to-hold products, 


Pr Quick DELIVERY 


Just say the word and we'll deliver all the steel con 





side seam, and compound-lined, 





double-seamed head and bottom. 


For full specifications on all 
Continental steel containers, con- tainers you can use—any time, any place. Continental's 


excellent production facilities and carefully selected 


tact your nearest Continental rep- warehouse points in many sections of the country 
resentative. guarantee better service when and where you need it 


So get full value from your purchasing dollar—with 
Continental's 4-star steel container service. Call anytime 
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Eastern Division: 100 E. 42nd St., New York 17 
Central Division: 135 So. La Salle St., Chicago 3 
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Pacific Division; Russ Building, San Francisco 4 
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simplifies research in lithium grease and specialty lubricants 


improved methods and formulations, Girdler now 


compact pilot plane for processing of lithium 
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ivailable a complete 
This new VOTATOR* Grease Processing Equipment can also be used 
cale, continuous production of specialty lubricants such as diesters 
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flow chart for the plant is shown above. Its features 
se heater has integral electrically heated Dowtherm vaporizer 
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A GOOD MAN TO KNOW FOR INDUSTRIAL LUBRICATION 


No service is better than the men behind it. That's 
why Atlantic lubrication consultants, such as the 
man you see in the illustration, are experienced 
men with years of on-the-job knowledge of heavy 


industrial lubrication requirements. 


These men are also representative of the men be 
hind the service you can expect from Atlantic. 
Atlantic is made up of many specialists—men 
skilled in research, production, transportation and 
marketing of petroleum products from lubricants 
and gasolines to petrochemicals. 

Behind their skills are 87 years of developing suc 


cessful products for the use of our customers. 


Atlantic has pioneered in many historic firsts in 


the petroleum industry. To judge for yourself the 
value of Atlantic service, write, wire, or phone the 
Atlantic office nearest you for full information 
on Atlantic lubricants for heavy industrial installa 
tions. The Atlantic Refining Company, Dept. Y-2, 
260 South Broad Street, Philadelphia 1, Pa. 


LUBRICANTS * WAXES 
PROCESS PRODUCTS 
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FUNCTIONS OF THE ii SPOKESMAN 


me | 
What is the NLGI Spok ? We 
at is the pokesman: —ie 


ler 


carefully planned and there must be 


Nominally, it is an association journal. punctilious attention to mechanical de- 


Of course, it is really other things as 
well. To the Institute as a body, it is 
the emissary that calls regularly, 
twelve times a year, not only on mem- 
bers and subscribers but also on the 
incidental readership. So, to the best 
of our ability and means, we try to 
have each issue attractive, informative 


and authoritative. 


To the individual reader, it is a 
source of reliable information which 
helps him and his company to realize 
concrete benefits. Therefore, it must 
carry articles that will appeal to the 
varied interests of the readership 
there must be balance, in other words, 
if we are to avoid saturating one s2g- 
ment while starving the other. And, 
where facts are involved, they must 


be accurate. 


To the advertiser, actual or poten- 
tial, it is a means of getting his own 
personal message to an audience 
which basically is deeply interested in 
what he has to offer. He can do this, 
too, at relatively small cost consider- 
ing the direct and incidental reader- 


ship involved. 


All the above means work for the 


Spokesman’s staff. Each issue must be 


i 


| 
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tails to avoid errors, both those which 
are serious and those which are merely 
annoying. Time is an ever-present 
factor, in order to meet deadlines for 
printing, binding and mailing. 


There are concrete evidences that 
the Spokesman as a medium of ex- 
pression and all the work required in 
its production do not go unrewarded. 
Subscription and readership are at a 
new high. Advertising space and reve- 
nues have both increased, to the point 
where the Spokesman is almost self- 
sustaining. Such has not been true in 
the past, a substantial allotment of 
other NLGI funds having been found 
generally necessary to balance the 
books each year. 


Of great significance, last October 
the NLGI Spokesman was adjudged 
the second best of over 500 entries 
competing for an award offered by 
the Society of Associated Industrial 
Editors. Entries were judged on a 
broad basis covering editorial fea- 
tures, balance, writing quality, edi- 
torials, appearance and other perti- 
nent factors. | think this is a tribute 
to the Institute and the Spokesman 
staff, as well as to contributors and 
advertisers. 
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tailor-made for specific problems 
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Aluminum Stearates 
Medium to extremely high gel 


Lithium Stearate 
For wide-temperature range, water-resistant, 
transparent greases 


Lithium Hydroxystearate 
For synthetic and multipurpose greases 


Barium, Calcium, Lead, Magnesium and Sodium Stearates 


Witco’s experience with a variety of oils 
can help you select a stearate that’s tailor- 
made for your operating conditions 

\ and product requirements. 


For stearates exactly matched to your 
gelling needs, call on Witco. 


\ Write for technical information and samples. 
v 


\ WITCO CHEMICAL COMPANY 


122 East 42nd Street, New York 17, N.Y. 
Chicago * Boston * Akron °* Atlanta * Houston *_ Los Angeles 
San Francisco * London and Manchester, England 


ali? 37 Years of Grovwtl 
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Lithium-Base Multi-Purpose 


INLUCITE 21 
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= STRETCHES 


Less inventory! Less waste! Less time-out 
for greasing! Fewer errors! Plus longer-lasting 
protection! No wonder users say grease 
dollars go further with INLUCITE 21, the 
unexcelled all-eweather grease that outlasts 
every specialized grease it replaces. 
INLUCITE 21 seals out dirt, guards against 
wear for extra hundreds of miles between 


applications. Write for details. 
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INTERNATIONAL LUBRICANT CORP. 
NEW ORLEANS, LOUISIANA 
Manufacturers of Quality Lubricants « AVIATION « INDUSTRIAL »« AUTOMOTIVE « MARINE 


W ith Research Comes Quality, With Quality Comes Leadership 
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THE COVER 


Sodium N-octadecylterephthala 
mate, a new thickener, is made by 
reacting sodium hydroxide with 
the methyl ester of N-octadecylter 
ephthalamic acid. This new syn 
thetic 


California Research corporation, is 


thickener, developed by 
described and evaluated from the 


laboratory by authors Dreher, 
Hotten and Carter in their article, 
“A New Synthetic Thickener for 
Multipurpose Lubricating Grease” 
appearing on page 10. According 
to the authors, multipurpose tereph 
lamate greases have broadened the 
range of high and low temperature 


performance 
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By J. L. DREHER, B. W. HOTTEN and C. F. CARTER 
California Research Corporation 











N RECENT YEARS the major effort in lubri 
cating grease reasearch has been on the develop 
ment of new multipurpose thickeners. Norable 
examples of advances made in this direction are lithium 
base soaps, modified clays, and complex calcium and 
barium base soaps. This paper describes the laboratory 
evaluation of a new synthetic thickenet developed by 
alifornia Research corporation, 


The new thickener 1s sodium N octadecy Itereph 
thalamate. It is made by reacting sodium hydronide 
with the methyl ester of N octadecy Iterephthalami¢ 
acid, which is synthesized from dimethy! terephthalate 
and a mixture of octadecyl—and hexadecylamunes. 
Dimethyl terephthalate, which is made from paraxy 
lene, is widely used in the manufacture of syntheti 
fibers and high melting plastics. The amines are derived 
from hydrogenated tallow 


Lithium and barium terephthalamates can also be 
used to make greases; however, the resultant products 
are vener: lly not as wood as are the sodium base pre ases 
pore «A unless otherwise noted, the data pre 
sented in this paper pertain only to sodium N-octa 
decy It rephthalamate greases, Which for convemence 


are referred to as terephthalamate greases 


General Properties 


[he properties discussed below pertain specific ally 
to terephthalamate grease made with paraffinic base 
mineral oils. In veneral, the properties are also typical 
for grease: made with other types of mineral oil o1 
with other fluids. Table I gives the — propertic 
of three greases which provide the bulk of the data 
for the following discussion. The greases contain ont 


dation and rust inhibitors 


Texture 


Ihe texture of terephthalamate greases 1s smooth 


and buttery, attributable to the very small fiber di 
mensions. The electron microgr: ph in | igure | shows 
that the fibers are slightly twisted rods, ap proximately 
0.03 micron in diameter and less than | micron in 


le neth 








TABLE | 
Typical Properties of Terephthalamate Greases 
Cirease 


lerepht valamate Content Wr 
Mineral Oil Properties 
V iscosit ar 100" FSSI 
Viscosity at 210° F, SSI 
V iscosit Index 
{ vorked Penetration ASTM 
Worked Penetration ASTM 
Dropping Point, “1 ASTM 
Bearing Life at 300°R, Hour 
Warer Stability, Penetration 64 
1. Method 331.1 of Specification VV-I Ye 


b. Procedure g in MAIL-G-10924 (CORD 
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High Temperature Properties 
lerephthalamate greases have ASTM dropping 
points of approximately 580° FB. These are softening 
points and not me Iting points, as sodium octadecy Iterc 
phrhalamate decomposes below its melting pom. Tt 
has been heated in an inert atmosphere to 7800 bk wath 
out melting. At that temperature the decomposition 


became excessive 


As is well known, high dropping points are not 
necessarily indicative of excellent: high temperature 
performance \lany greases with high drop ping: porn 
do not pertorm well for prolonged periods at elevated 
temperatures However, grease ©, made with a mineral 
oil having a moderate VISCOSITY, vives excellent hioh 
temperature performance, as shown ino Table Ltt 
exceeds the HUNUNUIN requirement of 600 hours at 300 


specification MII 1-354 


by a factor of more than two. Only the best conven 


kof high temperature grease 
tional sodium base greases designed specifically for 
use at elevated temperatures equal Cyrease ( with 


respect high te inperature performance 


With this new thickener, the remperature ceiling 
for multipurpose greases is raised above 3000 bk. Th 
ceiling for the usual oap lyase multipurpose GYCASe IS 
so | 


Water Resistance 


Cireases mad with sodium octadecy Iterephthalamate 
ire extremely water resistant in contrast to conven 
tional sodium base greases. They can be boiled in 
water for days with essentially no disintegration. In 
specification MIE-L.-354 
re. When mixed with 


water, terephthalamate vreases do not become ey 


the water resistance test 


the average weight loss 1s 


cessively soft, as shown by the water stability data 


in Table | 
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TEREPHTHALAMATE CONCENTRATION, WT % 
Figure 2—EFFECT of terephthalamate content on penetra 
tion after 100,000 strokes (work stability test of speci 
fication MIL-G-3278). Test depends on thickener 
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3. EFFECT on dropping point of contaminating tere 


Figure 
with other types of greases 


phthalamate grease ( 


12 


prec lude 


of cen 


11 


common 


Ferephthalamate greases are compatible with all 


COMmNIere ial 


the use of the new grease. Lack ot compatl 
bility with other types of greases thus limits the use 


iultipur pose greases 


indication of the 


An 


oreases 


compatibility of two greases Is given by the dropping 


pomnets 


inv of the original greases, they 
ompatible. In Table Hf are shown the droppin 


| of their 1 
nixture is significantly below that of the lowest melt 


nixtures. If the dropping point of any 


are considered in 


Oo 


points 


of mixtures of grease C and five other types of greases 
Ihe data are shown ¢1 iphic ally in Figure 3. In no case 
is the dropping point of a mixture significantly below 


that of the lowest melting of the original greases. 


I he dropping point of many multipurpose greases 


in be 


lowered 
vith other types of greases Accordingly, the dropping 


least 100° F by contamination 


by at 


point of the usual multipurpose vrease, which ts below 


HI 


300° | This is 


can be lowered to less than 
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Figure 4—EFFECT on dropping point of contaminating lith- 
ium 12-hydroxystearate grease conventional sodium base 


ay low 
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trouve ks 


conta 
h a conventional sodium base grease is shown 


Vil 
higure 


the operating temperature of some critical 


such as the wheel bearings on heavy duty 
Ihe .effect on dropping point of 
12-hydroxystearate vrease 


and buses 
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TABLE Iti 
Effect on Dropping Point of Contaminating 
Grease C with Other Types of Greases 
Gi H / 


Lithwon\2 
Hy 


1roxy 


wats 


Point 


NLGIt SPOKESMAN 





TABLE iV 
Comparison of Low Temperature Properties of 
Terephthalamate and Lithium-Calcium Stearate Greases 
(Prepared with same diester-mineral oil blend) 
Crease l. \l 
Base ferephthalamate Lithium-Calcium 
Worked Penetration 
ASTM) 270 
\pparent Viscosity at 
65°F, poses 
20 sec 5100 9400 
SO sec 37200 $600 
* Torque at 
Starting 1832 483% 
Running 266 295 
*Procedure given in proposed Military Specification MIL-G 
277RA 


TABLE V 
Comparison of Low Temperature Properties of 
Terephthalamate and Sodium Stearate Greases 
Crease ( XN 
Base lerephthalamate Sodium 
Mineral Oil Properties 
Viscosity at LOO’ KF, SSI 600 
Viscosity Index R6 
Worked Penetration (ASTM) 250 
\pparent Viscosity at 32°F, 
potses 
OO sec 390 


Ihe compatibility of terephthalamate greases can 
also be demonstrated in machine performance tests 
Kor example, in the ASTM grease leakage tester (DD 
1263-531) and in loaded antifriction bearing assem 


blies, greases A, B, and © do not become abnormally 


soft due to contamination with the five ty pes of greases 


shown in Table II 


Low Temperature Properties 

lorque and apparent viscosity measurements show 
that terephthalamate greases have excellent low tem 
perature properties, as illustrated by the data in Tables 


IV and \ 


Rust Prevention 

l erephthalaniate greases can easily be made rust 
preventive with appropriate additives. Such greases 
made with either mineral oils or synthetic oils readily 
pass the bearing protection test of the proposed speci 
fication MIL-G-3278A. Greases A, B, and C pass thi: 
test. In another test, in which a bearing is coated with 
a grease, operated for a short time, and placed in an 
atmosphere of 100 humidity at 120°F, greases A, 
B, and ¢ prevent rusting for more than 300 hours 


Oxidation Resistance 

lerephthalamate greases readily respond to antiox! 
dants. With a number of common oxidation inhibi 
tors, they comply with the usual § psi maximum pres 
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sure drop in 100 hours in the AS TAL oxidation stability 
test. Likewise in machine performance-ty pe tests, they 
show excellent oxidation resistance. This ts illustrated 
by the bearing data presented in Lable | 


Other Fluids Thickened 
l crephthalamate greases can be made with a wide 
variety of fluids other than mineral oils. Silicones, di 


esters, phosphates, polyglycols, disiloxanes, ely cerime, 


TABLE Vi 
Composition and Properties of Greases 
Made With Phenylmethyl! Silicone 

Crease () pP 
lerephthalamate, Wt 
Silicone, 
Worked Penetration 
Dropping Point, - | 
Bearing Life, Hours 

350 | 

$00 | 

450 | 0 

Method 331.1 of Specification VV-I 
b. Average of Two Runs 
( Average of Three Runs 


TABLE Vil 
Comparison of Properties of Terephthalamate-Diester 
Grease with MIL-G-3278A Requirements 


lest Cirease R Limits 


Worked Penetration 40-310 
Dropping Point, ‘1 ? 325 mun 
Work Stability 
Dirt Count 
Oxidation Stability 
psi drop 
100 Hours 
S00 Hours 
Copper Corrosion 
Water Washing, 
Bearing Protection 
F vaporation, 
Separation, 
\pparent Viscosity at 
polses 
10,000 max 
§ 000 max 
Porque at —65 FF, gem 
Starting 
Running 
(sear We ar. mo / 1000 Cycle 
) pounds , 


5 O00 ti 


SOO mis 


10 pound: 
High Temperature 
Performance, Hours 
Storage Stability 


In Progress 1000 min 


In Progress Pass 
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nd wate e been thickened. Grreases of pecial 


terest made with some of the more Wnportant syn 


rhetu fliid ire discu ed below 


c 
silicones 


lhe cor position ind properti of several silicone 


I I 
irease we given in Lable VI. [he data show that 


odium octadec lrerephthalan ite in efficient thick 


ening agent for silicone fluid Ihe vrease perform 


excellent it hig renmiperature 1 he bearing lives at 


0 bk and 400 re about three times those of lithium 


tearate-silicone urease 


Diesters 


I hie properties of a typi il terephthalamat deste! 
ie viven in Table VIL. The data show that 


Ke viich contain ippropriate additives, com 


ith the proposed pecification MIL-G-32 


the test 


nt ple 1¢ dl 


Other Synthetic s 


lhe con position ina properties of terephthalamat 


ise cle vit} ) 


poly propylene olycol cetra (2 
Ihe, 1) sae it¢ ind 


nin table VU 


pol propylene vlycol urease was made in the 


ditoly Inaphthy! phosph it¢ 


1 mineral ol grease I he glycol had 1 

centistokes at 210 bh and a pour point 
| Ihe bearing lite of 3000) hour it 
I outstanding § for 1 ure prepared vith a 
Hind desiyned particularly for teniperature op 
cration 

Sodus 
power m siheate ols, as shown by the data in Table 


! 
VUll. Greases of thi ty pe vould 


good fluidity at low temperature 


octader Vlterephthalan has high velling 
expected to have 
CxXc¢ prronally 


Ihe data obtained on Grease U show that the phos 


TABLE Vill 


Terephthalamate-Synthetic Fluid Greases 
l 
Ditolyl 
Napbhthyl 
Phosphate 
lerephthala 
rhiate Wi 
Oxidation 
Inhibitor 
Worked Pen 
tration 
Dropping 
Point, | 
Bearing Lite, 
Hlours 
sO | s000 
t00° | 
Method 331.1 of Specification W-L-79le 


Averave of Three Run 
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phate fluid reduces the thickening efficiency of sodium 
octadec ylterephthalamate. The grease has very good 
high temperature properties. Also, the grease has ex 


cellent extreme pressure properties. In the falex ma 
chine the load- arrying is 3080 


pounds, twice that of conventional mineral oil greases 


capacity of grease U 


Military Specifications 

The versatility of terephthalamate greases 1s shown 
by the large number of military specific ations under 
which they have either qualified o1 potentially can 
qualify. 


MIL-L-3545 Specification 

Most greases which qualify under this specific ation 
for high temperature greases are sodium base prod 
ucts. Usual multipurpose greases fail to comply with 
the high temperature performanc e requirement. I¢ 
rephthalamate greases, however, can be made to qual 


ify readily, as shown by the data in Table IX. 














TABLE IX 
Comparison of Test Results on Grease C 
and MIL-L-3545 Requirements 


Pest Cirease ( Requirements 


Dropping Point, “| 580 350 min 
Worked Penetration 250 
Copper Corrosion Pass Pass 
Dirt Content Pass Pass 
Oxidation Stability, psi drop 
100 Hours 6 
§00 Hours 10 
Water Resistance, 3 50 max 
Searing Life at 300 KF, hours = 1290 600 min 


Storage Stability Pass Pass 


10 max 
25 max 








MIL-G-18709 Specification 


\s with MIL-L-3545, qualified greases under this 
pecification are usually sodium base and not multi 
purpose Perephthalamate | greases can be made to meet 
the requirements easily, as shown by the data in Ta 


ble X 





TABLE X 


Comparison of Test Results on Grease C 
and MIL-G-18709 Requirements 


Test Crease ( Requirement 


Dropping Point, | 300 min 
Worked Penetration 
Copper Corrosion , Pass 
Dirt Content Pass 
\pparent Viscosity at 32°1 P 
poses 
200 sec 390 9OO max 


Bearing Life at 212°F, hours $3004 4000 min 
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s / Dreher is group SU Pervisal 


<4 


grease research and development labora 


of thr 


poration In 1943 AY joued th Vetalla 


cal Laboratories (Manhattan Project), Ch 


tory of California Research Corporation cago University, and was then employed 


He jomed the company in 1945 


Drehe 


by Hantord CHEMCCTING works (al subsidi 


obtained his A.B. degree in chemistry from ary of BE. 1. DuPont) in: 1944. Dreher is a 


the University of California in 


began working for General Petroleum Co) 


Semior research chemist at California R¢ rine compounds. Sin 
Hotten 
vraduated from Cincinnati University in 
1941 with a B.A. degree and received his 
Purduc 


) 


searcl ( orporation, i BR a 


Ph.D. in organic chemistry from 
University in 1945. He spent an additional 


year at Purdue in research on organi 


For the past sixteen years C. I 


been engaged in the 


manufacture of lubricating greases 


the California Research Corporation, Carte: 


1935 and 


Carte) ars 


deve lopment 


member of ACS, ASLE and American Asso 


clation for the Advancement of Science 


1946, Hotten bas 
vorked on the formulation and fundamen 
tal properties of lubricating greases at Cali 
fornia Research. His membership in vari 
ous organizations includes Phi Beta Kappa 
Sigma Ni, the 


fluo aid the Society of Rheology 


Imerican Chemical Society 


College of Engmeering in 1934. In W935 bi 
and was employed by California Research, op 
vitl erating company of the Standard Oil Com 


pany of California. Carter has been a keen 


obtained his B S de vree {row Polytechni ly mtere sted Wi mibei Z| ISL] 


Other Military Specifications 

Development of terephthalamate greases to comply 
with other specifications has not progressed uth 
ciently to show complete compliance.  ¢ ompleted 
tests, however, indicate that terephthalamate grease 
can be made which comply with aviation and instru 
ment grease specification MIL-Gi-3278, general put 


pose aviation grease specification MAL-L-7711, and 


jutomotive and artillery grease specification MIL-G 
10924 (ORD) amendment 3. On the basis of avail 
ible data, it appeat that terephthalamate greases can 
be made which comply with all military specifications 
which do not contain specific Composition require 


mient 


Conclusion 

The laboratory data show that multipurpose tere 
phthalamate greases match or surpass conventional so 
dium base greases In high temperature performance 
nd lithium base greases in low temperature perform 
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ance. Also, they are equal or superior to lithium | 

hydrox ystearate greases in work stability. Thus, te 
rephthalamate greases have significantly broadened 
the range of service conditions which can be met by 


multipurpose UTCcas¢ 
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N PRESEN TING. this paper we are offering oul 
experience on a nu ber of Important proble 
ve consideration in the eve 
rication in ball bearings. We are 
her puttins ubjects before you with the 
wht in mind that for the most part they represent 
problen i e have not yet completely solved 
to our Own sa ction. We beleve they merit the 
irention of those in the lubrication industry 


th ny of our standard greases 


Inspection and Testing 


We exercise careful control and a good deal ot Vivl 


lance in the testine and Inspection to which grease 


ire ibjyected betore particular batche ir accepted 


for use in oul plant We check the vreases for ther 
conformance to whatever military pecihe wion | ip 
plicable; we check them for conformance to then 
he i} and physical characteristics a detailed in 
i information given us by the grease manufacture 
Phis involves oxidation bomb tests. low temperature 
torque test penetration test Cparation COTTOSION 
ind dirt count tests. On those greases which go into 
pecial appli ations such as aircraft control pulley 
etore a batch of one of these lubricants 4 accepted 
nust meet the vovernment specification for service 
ife under predetern ined test conditions. We wall dis 
s this subject more tully 
ll the tests which we perform on orcas¢ i 
ire received in our plant, it is the penetration 
oxidation and dirt count tests which are usually the 
nost disc ouraging 
Our method of handling greases is to transfer them 
nan ar conditioned area trom the shipping contamet 
to a rock crusher type of pumping unit Which pruit 
the grease unde pressure through a line to the greas 
inv station. Here it ts introduced into the be ine mn 


Contuined o pave 1% 


By C. H. HANNAN 


Fafnir Bearing Company 


Discussion by E. M. Higgins 
appears on page 21 
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Current Problems 
in 

Grease 
Lubrication of 


BALL BEARINGS 


futhent - v 


An automotive ball joint suspension and steering unit 


gets experimental shot of grease on vibrating device 
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Variations in consistency tron 
often ithin a batch have an wu 
netering 
t do 1 
( 
quantity 


in Whouunt 


ittriburted 
xceed the tolerance on 


receive Varia 


nm cause reyection of larve 


Wing ust 
on ton 


no vood « ‘planat on of o1 


n available 


Oxidation Tests 


0 int 


thi part thar 

ition for itselt 
of trouble 
tandards | 


not 1wcCCpt rooreg 


1 satisfactorily 
ber of Ipplie imion | 


lubricant hich can thu quality 


¢ lubricants start to give us trou 


our oxidation bomb test then we 
{ 


rcAriINnG to vreas ind no vood 


We have discu ed thi problen 


ition wh our orcas upplhies and 


exact] hy one batch of 
P 


| lation 


i) taal 


muiftact rer ha found ruck, eft cnt 


lo date no 
nd sure wa to take a bad batch ind reproce t so 
t 


t oat beconn rcceptable on oxidation. te 


problen Part ( in 


close control on equipment 
the filters on our vrease line in key 
Wl efhicrentlhy trap il forcen parti I 


of the lubricant being 


COSISTCI 
cri or wire nesh scerecns mto 


running trom TlLO to 280 


filtes “ at i} oat 
lubricant. A dirty batch of grease wall 


line 
forcigen material 


lter uy | mt Ml rit) dieu Dut a 


hofot | ve the filter on th 
} 


cle in Lycat 


cre ible to ru 


line for 
mer than that which we no 
oul cryvice tine on oul filter 


portant factor to a production facility 


CH more having dirty 


Hniportant effect: of 
| hound fo overt throuwue 


\lany of ou Ipplie 


Hooch 


is that some of the dirt 


the filter and inte iin 
tion tor These ina to 
v the \ ¢ to INnCTrCASE 


ine l running, pro 


fucing an intermittent roughness sound when the unit 


tarted or first put Into operation which we cannot 


possibly stand. The second effect of having dirt in the 
grease 1s that should we ignore or be unaware of the 


dirt in the grease when the bearing 1s first put into 


ervice, then we vet a lapping condition with a rough 


ning of the race and ball surfaces within the bearing, 


increases the over-all noise level and which 


amount of contamination ts extreme, short 


hiv h 
an af the 
n the bearing life’by aggravating the rate of wear on 
he bearing part : 

\ good many standard greases are used in bearing 
hich go into some very spec ial and very demanding 
ipplications from the standpoint of norse and life 
ve must exercise all possible caution 
within out shop, and that we 
lubricant 


his means that 
regarding cleanling 
sk our grease supplier to make the 


ibly can when it is delivered to u 


Noise in Use 


Bearing in mind that we 
rd vreases for use in applic ations which prec lude ex 


ire discussing only stand 


tremely high ind extremely low temperature and any 


extremely pec ial bearing Ipphie ations, we must men 


tion the effect of noise produ ed in a bearing by a lu 


the bearing has been in service for a 
We do not expect any grease 


its oiled counter 


bricant after 
hort period of tin 
lubricated bearing to be a 
first put into service because we realize 


must be channeled out of the ball tracl 


quiet 1S 


part when it is 


that the vrease 
must find a position of equilibrium inside the 


md | 
This take 


hields or seals or the end parts of the unit 
tune, anywhere from a half minute to a half hour 


Ihe factor which causes us a good deal of concern 


that of two or three of our standard lubricants for 


clectric motors, only one can be used regardless of 


bearing size because of a squealing phenomenon that 


develop within the be Wing with certain vrcase Wi 
| 


have not been able to determine that a hard vrease wil 


ve us this none and a soft one wall not 


We do know that this noise is not in any way tied 


within the 
been already 


to surface finish characteristic bearing 


We do know that the effect of dirt ha 
Phe phenomenon of which [am speal 
uch that if you take a No. 209 bearing, for 


with grease “A 


taken care of 


Inv Is On 
nstance and lubricate it ir wall be 


mooth and quiet Put grease “B” into the same beat 

inv and while the characteristics of grease “B 

\ re a you wish to make then 
j 


we start the motor we get a high pitched 


identical a 


! qoon l 
will not go away 


\ \ 
cyte uo or whine which 


Thy Sq iis only shehtly affected by the interna! 


fit within the bearing, the external preload ipphied to 
mounting of the bearing onto the 


the bearing or the 
volume and in 


parts of the motor. It has 
iry to drive you out of the test roon his 3 
standard lu 


sufficient 


ten 
omplamnt which we make of one of out 
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I he 


only difference in the use of this lubricant is that pre 


bricants which hitherto has given us no trouble 


viously we had used it only in relatively small bearings, 
yay up to a 205 size at which time it did not evidence 


noise. As soon as we put it into a larger bearing, 


ivy a 209, we vet this squeal which the motor manu 
facturer cannot stand and which the grease manutac 
turer so tar has been unable to explain 


Leakage and Storage 


manufacture 
oft 
produced components these davs is that they 


Current philosophy in electric motor 


ind for that matter in the manufacture of many oul 


} 


hia te 


completely prepared for their end use during thei 


manufacturing cycle and that they then be stored on 


the shelf and left unattended until they at 


this 


( required In 


the case of a grease, means that once it has been 


put into a bearing it must have good storage lite 
Storave lite 


vo things. It 


bearing manufacturer 
that 


in the bearing, it must not separate excessively so that 


of vrease to a 


cans t means while the evrease 1 


the oil leaks out and contaminates the par kage nor can 


vii 
that 


it IVE a soapy ré idue within the bearing 


little or no lubricating value. It a ins 
shelf 
CIV ' idequate protection against corrosion and rusting 


; 
cill 


SO) Thi 


the bearing is on the the vrease within it 


vhich we are 
Wi would like 


h we must be 


( onditions 
tock 


eome 


to at nosphe ri 


cncounter in most to 


POO 


wt the torave timc, with whic con 


to month or two at most Hlowevel 


cerned, 


t 


« rhap i 


e kno hat this 1s a completely unrealistic figure 


ind our bearings a bye to 


1 


prelubricated must ted 


! 
in excellent condition from two to five 


CX Pe 
years atte 


the date of packing vhen they may be first put inte 
Lis¢ 
I here 


fered 


renance 


vhich are ot 


to 


ire several popula lubricant 


to the be nanufacturers and the n 


field a 


necct these 


ring 
ball 


require ments 


un 
do 1 


mist 


vhich 
fol 
In no time at 


lubricant 
(ne 
bleed rate 


bearing wot 


group Ince 


how an exc ive In storave 


ll whether the bearing be opened or closed, thar 4 


ol mhout eals o1 nelds, WW ¢ vill find thar a 


Ltdhhe 


hdiat 


0) 
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I 


r OM p 1} 


rWpowitecd 


I 


vood percentage ot the oil has bled out of the soap 
Another 


group of lubricants is used in prelubric ion and = re 


leaving us with an unserviceable bearing 
lubrication but offers litthe or no protection to. the 


bearing while it is on the shelt 


We have had ot 


vestigating this particular problem for two reasons 


a number our erease upphiers in 
I he question Was brought up, and well i omughe have 


been, asking, whether the grease ts protecting the 
bearings during storage or if itis actually inducing and 
furthering corrosion within the bearine while it is on 


the shelf 
Ly 
hour three months with several of these lubricant 
Yet for relubn 
tion, Wwe Phe, 


number 


Usetul storage lite was found by actual test to 


when we used these lubricants only 


they excellent 


| Iyas 


ot general purpose Orecases 


found that Were ict 


I} our requirements further linuts che 


whi h We Can USE HCC ULSE 
ny lubricants which exhibit these characteristy 
ot 


will only 


THyuiSt 


necessity be removed from. the acceptable list and 


be used at customer imnsistance 


Hard Particles 


\nothe phenomenon winch 4 rsource of worry 


title of 


h are used 


to us can be classed under the 
\lany of 


Tempel ruin 


hard parti lc 


our lubricants whi for normal 


rane ipplic WIOnsS west muh 


\lso thre 
re pure hased with inhibitor 


1 hic 


meet Sor 


tary standard largest proportion of our tu 


pre 


inhub 


bricant md rust 


entatives built into them presence of these 


itors and rust preventative caused us a good deal 
of ith 


hot 


trouble : number of vrease because the do 


cen completely homovenized iamto the 


tructure 


We will 


| 
md runoot. Ut 


OTC ASE 


put ofa vrease into a bearmg 


1 quantity 
vill be a dierl 
hort period of time the nore 


the be 


the bear 
vill ck 
na ay 


Nel but attes 


me wmrun fora 


isc and finally ing HW quiet down 


cry wcceptable 


If the same bearine 4 pout back on the 


MIPlo \ 


dif ap ppl WlOd 
WAT 


iad 





lenyt i qyeht hours to two weel 


hen put pinning irbor ayvain, the 

une high nos itt bye present at the commence 

of the test ar Il then decrease back to the same 
vood lev HH ( lenced earlier I hy 
haractert ( ¢ cannot tand because the 
prin ion ! mings in man cast mican 

quiet ind ooth all the tume. Phe peo 

e the units are untamubas ith the internal 


cteristics of the bearings and in many cases they 
not too fanuhar with what the Ipplic ition of the 
nit itself \ny none of an une xplained nature hich 


they hear ow usually cause for wort 


Ihe second factor of this hard parti le problem 1 
hat Khon the partic le ire larue cnough to heard 
nthe beariny when itis run on a pin test, then some 

them are larve enough to be filtered out by the fil 


vhen the bye aring 1 heme lu 


ters in our vrease line 
bricated. If this is the case, then it stands to reason that 
once we have filtered the grease we have pretty eth 
ciently removed all the inhibitors and any of the bene 
ficial characteristics of the inhibitors have been lost 


to the lubricant 


Now thy question that would like answered 1 
how do we vo about buying grease vith the inhibitos 
homovenized into then so that first of all we can't 
filter them out im our filtering mechanism and. sec 
ondly, so that they do not tend to reform each tin 
the vrease is run and allowed to rest. Is this pheneore 


non of crystalline growth an unsolvable problem 


Specification Conformance 


\ large number of our aircraft bearings are built 
nto pruille \ All of these bearings must be lubricated 
vith a grease Which meets MIUIL-G-3278. DTPheoretical 
ly, based on the mulitary pecification Which cover 
this lubricant, any vrea mecting the specification 
Such ts 


not the case and thi points up mother problem with 


hould be satistactory tor use in these pulley , 


vhich the bearimy COMP Arie muse tangle Just Ly 
cause a vrease mecect iorlitary pee ification does that 
mican that mows a cept ible for use in appli tions such 
is those tor which the pecification was intended to 
ervice’ The answer is no. In conjunction with Wright 
hicld, batmir ha developed 1 test to which aircraft 
control pruille \ ire. Subjected. Phis test consists of 
nounting a KPAWK yin. bore pulley bearing on the 
test rig in such a manner that a 30 16-1n. cable loaded 
to a cable tension of 625 pounds with a 90-degre 
wrap around the bearing ind 13 in. cable travel 
produce 1 tn Wing load of 8&5 pounds wo ot24 rever 


il per rut Phe mubitary specification require 
that the vrease be satisfactory to meet a minimum of 
O00 reversals. Our Fatnoir standard is a minimun 


ot 40.000 reversal 


We have tound that of the enht or ten vreases that 


20 


are on the qualified products list which is part of 
\IIL.-G-327. only two or three of these would per 
Admittedly this 


is an extremely tough test with very high loading and 


form satisfactory in our pulley test 


heavy stresses on the races resulting in very high loads 
on the lubricant film between the race and the ball 
[his test is the result of field trouble which developed 
vith these control bearing pulleys because of grease 
breakdown and we now make a pulley test part of 


) 


the acceptance test for any \IIL.-G-3278 grease. Four 


pulleys are put on the test rig and must attain a mini 


num of 40,000 reversals with any premature failures 
being solely the bearings responsibility because of 
carly fatigue of some of the bearing parts before the 
particular batch of lubricant is accepted. In case of 
doubt the test is rerun so that the yrease manufacture! 


vets the full benefit of any doubt 


Phe question that we would like answered here 1s 
how do we go about procuring greases to a miulitary 
pecific ation which will perform satisfac torily in the 
application for which the specification was designed? 
I his is a big problem with us because our total usage of 
these military Spec ification greases In terms of pound 
we is considerable in the course of the year. Accord 
invly, with delivery and availability being a problem 
with everybody we like to have as many qualified sup 
pliers as possible. However, when factors suc has varia 
tions in life come into the question, then we are forced 


to discriminate 


Heat and Power Consumption 


\ large quantity of grease Is used each year in elec 
tric motor bearings The characteristics which we are 
looking for in greases for electric motors are that they 
hie quiet and smooth, that their power consumption 
be low, and that they be of the channeling type so 
that a aminnnum amount of heat is developed in the 
bearings. Further they must be long-lived both in us 
we and in storage. We expect that when we first 
start up a motor with new bearings in it that the 
torque required to turn the unit will be high because 
the bearings have not been run to allow the grease to 
channel very effectively. Once this initial run has been 
made, we expect that the power consumption should 
stay down ina number of stops and starts. We do not 
expect that the bearing temperature should rise any 

) 


25 k., above ambient due to the working 


~ 


of the lubricant as well as the seal friction if any and 


more than 


we have set these limits as close as we can to the maxi 
mum variation which the motor manufacturers will 


cecept and the minimum which we can control 


In summary, may we say that the foregoing does 


not represent all of our problems with grease lubri 
cation. | wish this were true—rather these are ty plc al, 
every-day problems which we must face and in the 


olution of which we invite your cooperation. 
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on Current Problems in Grease Lubrication of Ball Bearings 


By E. M. Higgins, Master Lubricants Company 


Mi HANNAN has well presented the many problems 
which beset » large OTCASC user, particularly where the 
results of thei judgment good Or poor, are wide 
spre id among their customers. As pointed out, many 
machine and component manufacturers rely on then 
bearing supphers to furnish a con pletely prepared 
bearing which must of course, contain. the proper 


orease for their particular appli ation 


Ball bearine lubrication and all its associated prob 
lems have no doubt had the greatest influence on the 


developn ent of better greases over the past decade 


\lthough Mr. Hlannan’s paper deals only with con 
ventional or standard vreases, those suited for normal 
operations, such problen of lubricant selection be 
come more acute with abnormal or extreme applica 
tions. Thu 
to grease manufacturers to CneIncc! and supply prod 


bearing companies must obviously turn 


ucts Which wall fulfill their exacting requirement 


Ir is also fittiney to congratulate the author on hi 


excellent program of inspection ind or surveillance 
over the greases utilized to pre-pac k his bearing 


are highly complex mechanisins and sheht 


Cr reas¢ 

iriations of the values of their component: parts can 
change their functional alues many tine Cp Ute ( 

erely 

As to oxidation our studies have indicated that dit 
ferences in oxidation stability may be aterbuted to 
Variations inv the quality of raw materials used to 
Coll pound yrea 4d 

j 


Variations in the quality of the additive employ ed; 


Variations in the tec hniques used to incorporate thre 
inhibitor 

Deviations in grease processing methods have also 
been found to contribute to the mstabihity of the 


finished produc t 


No doubt most 
everything po iby le them product clean 
W hile \ ¢ pay 
is obvious that filtering equipment such a vould be 


mufacturers of greases are doing 
considerable attention to this phase, it 


tound in a ball bearing plant would be too critical to 
obtain a fan produc tion rate for a vrease manufac 
turcl 


Noise ino bearing 
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ha presented problems for many years. Some vrease 
beconn tiffer upon working, while others becom 
softer. These consistency changes could reproduce 
different sound levels 

The structure of a given vrease Is not alway thre 
une. By this we mean varying from smooth to fibrou 
although 1 fibrous grease is not necessarily noisy. It 
could become fibrous upon heating and cooling. [« 
tures can change as a result of bearing shearing torce 

We know too, that temperature indations from 
iow to neh can give variable decibel reading 

Varying unouNnts of grease ipphed can make a dit 
ference. F-ven the imitial distribution of a grease ina 
bearing has been known to make a difference, for in 
stance, application of ill erease on one side with none 
on the other 

Ihe leneth of storage lite of most pre pack heal 
ings cannot be predicted as Mr. Hannan brings out 
therefore prevention from Corrosion is of great in 
portance 

\lany tests conducted by us indicate that trom: one 
ingle alone, UCase which wall not picl Up Mmeomsture 
offes poor corrosion prevention ratings in storage 

Phe so-called salt water spray tests do not predict 
performance values of a grease, where lOmsture ¢ 
ists, In-its ability to prevent corrosion, The subjection 
to moisture conditions is not long enough especial 


hen you are considering what might happen during 


five years of storage. Corrosion inhibitors have been 
known to deteriorate or di Ipate luring extended 
period 

Hard party les in) grease ould indicate HNpropel 
or incon pler processing I he iso could, of course 
result from re-crystalization of inhibitor parti le } 
\ir. Hannan indicate 

One thing e know better and better all the tine 
is that laboratory tests sometimes fall far short in then 
ibility to pre hict field performance of grease 

’ 


In conclusion the grease manufactures ire dome 


rything po ible toda © pro ile haterial Vii 
Wl] overcome the man proble 1 ell outhnes 
by Mr. Hannan and it 3 expected 1 


quality of commercial grease ill 


pel stent Hipre cient 





By C.E. GORE 


Battenfeld Grease 


and Oil Corporation 


HE SELLING of customer benefits can and 

must be broken into three broad classes, the in 

dustrial market where precision, highly special- 
ized lubricants are used, the service station market, gen 
erally a “captive” market with little selling required, 
and the vast consumer market of farmers, contractors, 
heavy machine operators, truckers and other smallet 
volume purchasers, 

Most marketers interested in servicing the indus 
trial account maintain staffs of qualified lubrication en 
gineers for contact. | certainly do not subtract from 
the sales ability of this group but must point out that 
often the decision to buy is made by laboratory tech 
nicians as a result of testing pro edures and the meet 
ing of well laid out specifications. No matter how 
killful the salesman might be, he is still faced with the 
fact that his product must be made a certain way out 
of certain materials before it will be considered. Often 
his COMpctitor has the same specification grease and 
then it boils down to service and price. While he still 
has the customer benefits of Company integrity, loca 
tion, research facilities and activities, etc., etc. to offer, 
the fact remains that his approach is extremely lim 
ited. No doubt but just plain customer service Is a 
ranking factor in the success of the industrial salesman 

Little can be said about the service station market 
There are few independent service stations left that 
ire prospects for branded greases While there are 
ome notable and shining exceptions, most sizable in 
dep ndent chains are cut-rate gasoline outlets and fre 
quently do not even offer lubrication facilities. Those 
that do have lube bays lean toward private branding 
ind in most Instances are not prospects for a marketer 
alesman. [The overwhelming najority of stations of 
fering complete services are mayor owned ot Mayor 
franchised operations and therefore pretty much a 
( Iptive tnarket 

There are certainly some « hallenging sales opportu 
nities to be found in both the industrial and service 
tation markets, but because these Opportunities are 
generally “special” situations and therefore of limited 
interest, this paper will primarily deal with the con 
uimner market 

Of the three markets, the consumer field offers the 
vreatest Opportunity for creative salesmanship and 
ilso poses the sheer necessity for skillful presentation 
of customer benefits. There are two najyor reasons for 
this. (1) Unhke the industrial market, little or no 
grease is bought on specification. (2) The purchasers 
ie tied to no particular marketer and will buy from 
the salesman offering the most benefits for the money 
[hese two facts throw the market wide open for a 
free-for-all fight between marketers 

We all recognize that lubricating grease is impor 
tant to a marketer completely out of proportion to 
the dollar value of the product or the gallonage at 
tained. Girease undoubtedly ranks right at the very 
top isa prestige item with oil companies. The public, 


Continued on page 24 
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WATER-RESISTANT GREASES 


Photo Courtesy «f Caterpillar Tractor Co, 














wortion of the putolie tually 


inv and using lubricating vrease Cpusite often 


Wtictiart that 


ill of the product of the marketer by the qual 


the lubricating grease offered. As the proure 
irketer recoumized this fact he mnmediatrely be 


radiny of vrea product in hus line im or 


t foot tor ind I oday Hieost irket 


public the finest possible 


inmufacture or obtain 
Net il ruil | to obtain Orcas ot 


tremende eh quality at reasonable prices. We re 
h, bur unfortunately the consumer do 


not and I I convinced 


ounmize t 


lo do that convincing we n first realize that 


clling customer benefits to t ultimate con 


cr. Because he Mas No entific background o1 


training im our field Why f i¢ thing hich are of 


extreme wiportance to us mean little or nothing to 


hin. Our avenue of Ipproach to this consumer must 


necessaril be on oa completely different level and 
I rough completel different methods than we are o1 
dinaril wccustomed to dealing im. Most portant, 

( must realize t it ce are not voime to be rbot to ap 
proach thie Consume direct] Wi ine orking 
through ous ile lores Ind more pecih illy through 
the madividual sale peopl ie actually contact 
me the consumer. Scientifically e cannot Ipproach 


| 


this consumer on a technical bass bo ver his busine 


Ou Hist ovel iniplity the fact ind ¢ pha ive rela 
tivel UNNportant pom Ihe end result 
oul prod ict mto the user hand Qnce i in hi 


fo vet 


Tate e kno that thre quality of the vrease are 
ill do thy rol) 


ppl Whe 


Nnother tactor m= lubricating vrease HNportance 
to the marketer is due to tt frequent use as a doo 
opener for mn bout \n averessive, well-intormed 
Hlesmman will use his lubricating erease line to arouse 
the mterest of 1 pro pect ind then worl mito hy othe 
liohes volun it¢ l ’ ein tiv VC pect and 


( ontic ee 


Whi oe a oOrnel hice used 
product | think the rea ! rather obviou You 


ine inniply ible to ipproach t r prospect through more 
medin than po ible vith other less ea ily handled 
md casily demonstrated items. In other words the pros 
pect can ’ can teel the vrease, can smell 
the vrea 1 hic prospect | looking at omething he 
feels he is fanubar with. Hle has always used grease of 
one kind or another and probably formed some definite 
idea ihout what he wants 1 hi vide tellow, when 
faced with remarks about MIEL-L-2104 or Series 2 oils, 
ete., generally is pretty mystified by the terms and just 
i little bat atrard to enter into a discussion. Elowever, 
because of his fecline of tanuharty with lubricating 
vrease he stays right wath the lesan all the way 
through the presentation 
| 


Currently the biegvest problem the marketer has ws 


lack of information on the part of the salesman making 
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the presentation. When we talk about selling customes 
benefits we must first look to the fellow on the firing 
line. the bulk wagon or consumer salesman and start 
figuring out ways of assisting him in making his pres 
entation. L.et’s face it; no one is going to sell any bene 
fits to any customer of yout company unless you put 
your salesman who ts doing the actual contacting out 
into the field armed with a working kno viedge of his 
product, which in turn will give him confidence in his 
ability to present it. We must also tell him and show 


hin bow to present it 


loo often we tend to depend on the extensive ad 
VCruising and ile promotion prograins of our com 
panies to inform our ales departinents and ultimately 
our consumers. We are well informed on our level, and 
consequently when we see brochures, advertisements 01 
hear radio and television programs the message gets 
through to us rapidly. We sometimes tail to realize that 
the reason this message gets through to us so rapidly 
is because of our vital interest in what the inessage ha 
to say, and we fail to realize that the same interest doc 
not exist, except quite casually, in the mind of the 
consumer or the prosper tive consumer. If vou were to 
vet out into the field you would find out that wonder 
ful advertising and sales promotion program has 
reached only a very small percentage of the prospects 
Perhaps McGraw-Hill wall not agree with me on the 
power of advertising, but I feel that even at the best, 
advertising is merely a minor tool in the hands of the 
point of contact salesman. It might possibly help hin 
ome to make his initial contact, but after that contact 
is made then it ts completely up to the salesman to get 
the job done. 1 personally feel the “pre-conditioned 


‘DEMONSTRATE! Get the lid off that bucket and get your 
hands right down in that stuff. Create the desire to buy.” 
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reona RAT ATLUM 
HYDROXIDE 


FOR MULTI-PURPOSE GREASES 
...an essential product — tied 1n with service 








* GENTRAL SOURCE 
oF SUPPLY 


* STRATEGIC GREASE MANUFACTURERS: there are three good 

reasons why Tronat should be your prime source of supply of lithium 
WAREHOUSING hydroxide monohydrate (LiOH*H,O), essential to the production of lithium 

base greases. (1) A new and strategically located plant at San Antonio, 

* BETTER Texas (American Lithium Chemicals, Inc.). (2) Convenient warehouse stocks 
of lithium hydroxide, maintained in proximity to the major grease 

DELIVERIES producing areas of the U. S. (see map). (3) Better, faster deliveries, because 

of advanti:: sous rail and motor freight facilities. When planning your 
current, or future, requirements for LiOH we suggest you contact your 
American Potash & Chemical Corporation (Tronat) sales representative 


His better service costs no more 


American Potash & Chemical Corpor lion 


LOS ANGELES + NEW YORK «+ ATLANTA «+ SAN FRANCISCO + PORTLAND ( HE) 


Plants: TRONA and LOS ANGELES, CALIFORNIA 
HENDERSON, NEVADA 
* BROMINE CHEMICALS * CHLORATES * PERCHLORATES * MANGANESE DIOXIDE SAN ANTONIO, TEXAS (American Lithium Cher 


and a diversified line of specialized agricultural and refrigerant chemicals | Export Div. 99 PARK AVENUE, NEW YORK 16, NEW YORK 


*roducers Of: BORAX * POTASH © SODA ASH « SALT CAKE * LITHIUM CHEMICALS 


icals, Inc) 
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<a 
* ALANNA 


“A farmer says ‘| leave my equipment in my barnyard; 


will your grease hurt my cattle?’ the answer makes the sale. 


mind” the advertising men like to tell us about ts pretty 
nuch amython our ty pe of selling 


Some Companies are so larve and cover such wide 


tnarketing areas that the esponse to any product nn 


troduced insures a substantial volume \anagement 
can get pretty complac ent about the job the advertising 
ind sales promotion dk partinents have done Perhaps if 
they were able to take a good long look at the real po 
tential volume and to check their percentage of the 
market against that sone they would not be quite 
0 complacent Perhaps they would start diverting some 
of ther advertising budevet to a more comprehensive 
ales program on the first line of contact—the man who 
1s voing to deliver the results, the bulk w agon drive 
or consumer salesman. For the purpose of this papel 
we will consider them one and the same 


Revardless of the intensity or the extensiveness of a 
rdvertis Ing program, sales promotion program o1 pub 
he information program, the final success of the pro 
vram is going to lay with the consumer salesman and 
he is the fellow that we are going to have put our 


iles emphasis on 


In a given territory you can find two consume! 
alesmen working side by side. They wall be working 
approximately the same number of accounts and ap 
proximately the same class of trade. Yet one of them 

i] sell many times as much lubricating grease as the 
other. The reason its sumple. A man wall sell only what 
he is familiar with. The successful grease salesman 
unply has confidence in his ability to present, while 
the other fellow lacks the confidence because he lack 
Therefore 


the knowledge what points can we cover, 
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“ 


to instill chat confidence in our sales people? What are 
the selling points of lubricating grease? 


First and foremost in importance, regardless of any 
other feature, is demonstration. So far as I am con- 
cerned the subject of this paper should “Demon 
stating Customer Benefits” instead of “Selling Cus 
tomer Benefits.” When your man is talking to the 
prospect make sure he ts talking with an open sample 
of grease his hand and is some way demonstrating 
the value of the product to the prospect. It does not 
matter whether he is stringing out the grease -to show 
that wonderful clarity ut whether he is spreading it 
out to show the tough adhesiveness of the dark prod 
uct, just so long as he is actively doing something in 
the way of a demonstration. You may smile at the old 


“selling through the eyes” routine, but, it is the basis 


of all selling. When you buy a new automobile, 


whether you realize it or not, you have been sold 
through the eyes. The same is true whether you are 
buying a suit of clothes, a baby buggy, a new chai 


to 


for the house, or a desk set for your office, some one is 
selling through the eyes. Just think a little, yourself, 
of some of the people who have called on you in an 


got the 


effort to sell you something. What fellow 
most house? The man who sat quietly and made a 
verbal presentation, whether it be fluent or othe: 
wise, or did you pay more attention to the man who 
demonstrated to you in your office, either in the form 
of writing figures on a pad, showing you the mechan 
ism of the product, « w the color of a new oil. Well, the 
same is true in selling grease. In fact, even more so. 
Get that prospect's eyes tuned in on that grease while 
vou tell him what a wonderful job it is going to do 
for him, and you are creating the desire to buy. That 
fellow can om visualize that fine looking grease pro 
tecting the bearings on his equipment and saving hin 
loads of money. Demonstrate, gentlemen, Get the lid 
off that bucket and get your hands right down in that 
stuff. 


I have talked to salesmen who have told me of thei 
inability to sell a track roller grease to a caterpillar 
operator for 16 cents a pound, while some competitor 
has come in and sold the same grease for 30 cents, The 
difference—demonstration. While the one salesman 1s 
1 perfectly coherent and scientific disser 
tation covering the WNport: int points of his company s 


able to give 


lubricating grease, the other salesman has approached 
the prospect from the more practical ingle of what 
the grease will do for him with an actual demonstra 
tion. He will take 
and form a “seal within a seal,” 


handful of the grease in his hand 
showing how. the 
grease will protect his tractor roller from picking up 
contaminants and dirt; he will string the grease out 
in his hand showing him the adhesiveness of the prod 
uct and all the time while he is demonstrating he ts 


pointing out the customer benefits the consumer can 
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Grease Chemists: 


Only Lithium Hydroxide - Base 
Grease Offers the Correct Balance 
of Critical Properties” Necessary 
or Proper Lubrication Performance 


RE Ga 
23 PENETRATION ij ° — WATER RESISTANCE 
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HIGH DROPPING POINT 


LOW BLEED POINT J 
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PUMPABILITY OXIDATION INHIBITOR 
MECHANICAL srasuury | GE) conrosion PREVENTIVE 


The action of lithium as a gelling agent dominantly controls the first four of 
these functional properties. Fatty acids, oil and auxiliary additives influence 
the last four. Lithium does not adversely affect any of these critical properties. 


There are definite manufacturing and market- 10 years’ production experience supplying 
ing advantages in producing lithium-based lithium hydroxide to the grease industry. Add 
grease. Inventory control is but one of them. to this our unsurpassed production facilities 
Being a true multipurpose product, only one and you are assured of a reliable source of 
lithium soap grease is needed to lubricate your consistently uniform quality LiOH, available 
car: chassis, water pump, wheel bearings and from inventory for immediate shipment. 
universal joints. Often, several single-purpose Since we are equally interested in develop- 
lubricants are replaced in special industrial ing better lithium products, why not get in 
applications. Of equal significance is Lithium touch with us? A card or letter will bring 


Corporation’s acceptance in the field: over immediate response. 


e- lrends ahead M1 industrial applic ations for lithium LIT H | l) M ( 0) R PO R A] | 0) N 
OF AMERICA, INC. 


7575 RAND TOWER, MINNEAPOLIS 7, MINN, 


PROCESSORS OF LITHIUM METAL + METAL DISPERSIONS - METAL DERIVA BRANCH SALES OFFICES: New York Pittsburgh « Chicago « MINES: Keystone, 
TIVES: Amide « Hydride « Nitride « SALTS: Bromide « Carbonate « Chloride « Custer, Hill City, South Dakota. Bessemer City, North Carolinas Cat Lake, 
Hydroxide « SPECIAL COMPOUNDS: Aluminate - Borate - Borosilicate « Cobaltite Manitoba « Amos Area, Quebece PLANTS: St. Louis Park, Minnesota - Bessemer 
e Manganite « Molybdate « Silicate » Titanate « Zirconate « Zirconium Silicate City, North Carolina « RESEARCH LABORATORY: St. Louis Park, Minn ‘ 





Kpect fro ‘ he ale at t\ 


rricorie 


[hie same ist farm where a simple answer 
to a sunple question like “T leave my equipment inn 
varnvard:. will your grease hurt my cattle?” can be 
the difference between making the sale and not making 
hie ile. One ilesman can tell the farmer that hi 


yrease Is pure In Composition and then go on to ex 


plain that hi company uses only the finest of selected 
‘ 


itty acids, hydroxides and the various additives to in 
ure that a pure product is put in the field. But the other 

VM ho take thre ; ile 1S the one who will pull ad 
handful of his grease out of the container and show 1t 
to the prospect ind tell hin in no uncertain terms that 
his yrease is as pure a ipple butter” and will nor harm 
lis livestock in any manner and at the same time dem 
onstrate to the farmer that purity by something as 


pectacular is touching the grease lip 


Perhap that isa little far fetched, but there has been 
nany a sale made on a presentation just as extrem 
And some back area consumers wouldn't want any of 


that “fatty acid” on thei equipment 


Our job then is to equip thre lesmen with an eas 
to understand presentation to go along with an 
ippli ible demonstration. We can find those demon 


trating features from any one of the following point: 


1. Appearance. It really is not Important \ hethe: 
our vrease | oda, calenim, lithium, aluminum, o1 
what-have-you when it comes to making a presenta 
tion. If you have a clear transparent product, enhance 


that point with your sales personnel Point out to 


I 
terial and manufacturing process If. however. yout 


them the purit oft product, visible purity of raw mma 


particular grease happen to be dark and fibrous, point 
Out to Vout people how much better it is to have a 
tough, darl erviceable fibrous grease imstead of a 
pale, tran parent, obviously hehe structured grease In 
other words, take a direct look at the appearance of 
the product you want to sell and build a story around 
it 


» Consisten Whether your best selling product 
is of O, 1, 2, or 3 consistency is of no particular im 
portance as far as selling ts concerned The only im 

port int thing iS that Vou salesman 1S able to point out 
to the prospect that his particular consistency 1 the 
most desirable. Any one knows that a nice soft, light 
consistency crease flows easily down into the roller: 
or bearing surtaces and spre ids out, giving the utmost 
In protection Qt course if you happen to be selling 
i grease of a little heavier consistency, perhaps it would 
be better to point out that the soft grease runs right 
through the bearings and out on the ground, leaving 
drippage in the parking areas and fails to stay on the 
vital surfaces in heavy enough quantity Build vour 


tory round your CONSISTCNC 
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“THAT fellow can just visualize that fine looking grease 
protecting the bearings on his equipment and saving him 


lots of money. He can taste the grease, see it and smell it.” 


3. Color. It is tremendously surprising what dye o1 
other color gadgets added to a lubric ating grease can 
do for sales. A. distinctive color or additive lends 
strenyeth to the salesman S story about his yreas¢ being 
“different.” It is quite possible for the consumer to be 
ible to go up to the cornet filling station and buy 
ordinary grease, but he certainly cannot buy your 
pink, or red, or green, or blue grease there. Your pat 
ticular color identifies your product as much as, and 
sometimes more than, a lithographed container You 
vould be amazed if you fully realized the marketer’s 
kientification possible through the coloring of lubri 
cating grease. A few years ago only an occasional 
specialty company dyed their greases as a sales aid 
Poday in our own plant we manufacture dozens of 
different colors of greases, ranging from pure white 
through hues of green, red, orange, blue, cleat down 
toa vellow speckled lithium. The yellow spec kle prod 
uct we found later was due to a grease make dropping 
a scrambled egg sandwich in the kettle and we were 
unable to duplicate the color on later batches. Serious 
ly though, the addition of color has become extremely 
iniportant and in my opinion the trend will continue 
toward more colored grease. So teach your salesmen 
to emphasize whatever difference your product has in 
color. It can be a definite sales advantage. It certainly 
takes the wind out of your competitor's “T can supply 
a grease just like it 


+. Performance. Here is a poimt that many a good 
salesman has used to take over an account from a com 
petitor. The trend to multi-purpose greases in the past 
few years has become so great that it cannot even be 
called a trend any longer and must be accepted as an 
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Uke a base of a 
METASAP ALUMINUM STEARATE 


Metasap Stearates are known the world over as the cleanest stearates made. 


Also, the Metasap technical staff is notably successful in supplying 
makers of greases with the exact properties they need for each specific task, 
There’s a Metasap base which gives you a high gel lype grease when that’s what you need; 
another for a medium heavy gel where smoothness is your chief requisite; 
still another produces with great economy the semi-fluid, adhesive-type 


lubric ant known as Castor mac hine oil, 


Each of these...and many more...and modifications of each to 
meet your most exacting needs, are at your service, together with the counsel 


of the most experienced stearate men in America. 


Won't you call on them for their recommendations, soon? 


V/ METASAP CHEMICALCOMPANY = 


HARRISON, NEW JERSEY 
Chicago, Ill. * Boston, Mass OPED, 


Cedartown, Ga. « Richmond, Calif Subsidiary 
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of 


! 
i 


Yet 
hat 
prarse ac 
one grease and what wonderful quality he can have 
| hould make it 
explain to each of tomers 


bye 


about the 


mdu tandard the 


dor 


CONSUTNCT 


know lithium means 


y} 


not 


mean iat antages he can enjoy in the use 


} 


product I ile 


fully 


Viiat 


1 vrcase i in point 


to care hy cu Or pros 


il { for 


t¢ llow 
the world 


ect » mule purpose grease can ( 


} 


' 
! 
Surely 


the 


} 
) 


that 1 yut how out 
field 


1 
ibout orcase 


sic tou 


in vho doesn’t know a thing in 


kForget drumming into your general run 
CRE 
[hat means 
Y9 


istency, wheel 


hell roll 
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MUTT, YOu we you! you can put 
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Phat 
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on your hogs, on your harro you! 


your garage door; 
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they 
will do 
thi old 
You don't 
the 
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oul pun ~ handle 
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pring 

Vir. Jone 
| vhvat 
vill 


ore 


oOucan ju Ist vrcease iny where 


1 
1i¢ nen 1\ 


It 


t nean mule purpose, 
with the 
bearing 
it any 
wants 
lot 
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eve vhere way 


here 


worl I cup 


isc you ve (root ind wheel 


throw Vay need 
kind of 
thre 


that 


vrease You can i 


| hat 
ind that 


would bet 


thy 1 Story consume! 


rhc 


to hear only tory t© 


| 
using a mult purpose grease | 
of it 
drums of 
chassi 
vould 


hin nine out ten consumers 


ive no idea of the many 


I have 


pre yeu 


le 
been in mainte 


uses that they can make 


( shop vhere lithium were 


ed to lubru 


nahh 
ind next to those drum 
ofa 


deal 


Information 


bemyg u ite 


of 


t 


bucket 
oda bearing gre lacked 
of table the | of 


on the consumer level had placed this 


premium lithvurn it a or 


wheel e which 1 vrea 


bemg a 1 lithaurn ack 


Hhamtenance 


in the position of over stoc king of greases 


him up for the ne xt alert sales 


UpPeCrVisol 
but would probably 
man who would inform him of the many multi pul 
ot 


fon 


particular rease 
Whenever 
one of the 
ile fal concerned 
tion. Build into thi solid fact: 
vhat sort of protection the consumer can expect and 


facet bya 


Prote: 


benefit 


pose 


you are talking about ci 


tome Hhiost overlooked angles 


tor 7 wsYereasc Is 


thre protes 


present Won some about 


how long it wall protect him Protection selling is basi 


throughout our economic structure and yer vou will 


About the Author 


ik. Gore 
& Ol ( 
Vary 

vicusi 


Il 


rts field as a salesman. He 


; 
/ 


§ Sales Wlanace 


j 


Ali 


lnstitute, 


0} poration 


or ps 


‘ ve tour of duty 


iit 


a then « ered t 


volun 


pi oduce) 


and com 


mill-run salesman never thinks to make a little 


Teach your salesman to tell 


find 
pitch on that vital subject 
his prospects what a wonderful job of protection your 
product will do. This is the place where oxidation and 
etc., will fit into the sales story. It is 

point out how much cheaper it is to 
spend a few cents extra for high quality lubricant 
vhich wall protect equipment than it is to pay many 
hundreds of dollars for premature failures due to the 
use of poor and inadequate greases. This is a point w ell 
results 


rust inhibitors, 


certainly easy 


worth stressing and one that will bring concrete 


nl sales 


One more intangible point which needs covering 1s 
the necessity of convincing your salesmen they should 
not worry ' He 
wouldn't care what kind of grease competition has 
if he is certain yours will do the best job for the con 
sumer. Phe 
spend your time building up the selling points in your 


about what competition has got, 


easiest way of cevering this point is to 


own grease and forget that you even have competition 
out in the field. A weak salesman will spend most of 
his tine trying to tell his superiors that the reason 
crc... 


i oe 


he can’t sell is because competition has gO 
If to discuss the merits of competi 
nons urease and merely concentrate on pointing out 


ete you refuse 


your own features, yvour whole selling point wall f 


casicl » put over 


Ihe foregoing has been an attempt to emphasiz¢ 


the importance of adequate practical training. I have 


tried to point out that adequate training can be gained 


technical information and a matter 


information 


\A ithout as 
oft fac g. 


ay desired 


highly 


more basic, down-to-earth is to 
lake the 


color, 


various points of appearance, 
consistency, and ot 
vour partic ular grease and work out a simple demon 


performanc c protection 


stration around those points and give that package to 


your consumer salesman. This positive product in 


formation on your own particular lubricant, when 


in the field, 
about 


presented to the ultimate consumer will 
esults You won't 


IBA sales, or 


VoOmne 


bring have to worry youl 


your gasoline or diesel sales 
right along with that 
that the salesman made the 
to Don't 


them 


motor oil o1 
Those products 
little old 
prospect 


are to vo 
bucket of grease 
that 


Demonstrate 


realize he wanted buy sell 


customer benefits 


Batten hrought mto the office as sales Supervisor 


Sa grad Gore then joined a national retail marketing 
sales manager in the 


Ar 


organization to become 
Si veral 


aftei 


retail division ars joined 


Battenteld 


during ve ago 


he auto and an extensive traiming 


( 


rapidly program was appointed southern sales 


and ay representative, and then sales manage 
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Features Are Welcome 
\lore and 


marketing 


more technical and 


articles are being re 
ceived in the national office—these 


After 


review and appro, il by the mark 


features are always welcome 
eting or technical editorial com 
mittees the material is sceduled for 
appearance in the NLGI 
Authors should) for 
ward all manuscripts and illustra 
tions to NIGH in Kansas City 


an early 


SPOKESALTAN 


More Coordination 
haison berween NIG 


simular 


(;reatel 
ind other societies with 
problem 
| (, 


tee chairman, met with SAE’s fuels 


» Is becoming a reality as 
Rochner, technical comunit 
ind lubricants executive Commit 
tee during the January SAF annual 
necting. J. W. Lane, NILGEI presi 
dent, will chairman the technical 
ession on Monday afternoon, April 
ASL I 


it the innual meeting 


More About Wheel Bearings 


\PI lubrication 


preparing a Course of instruction in 


COMMNITOCE ] 


t ! 


sutomotive lubrication the plan 


is to make the course available na 


1 


tionally after a thorough tryout by 
New York City chool Vccom 


panying the course Wl be a slide 


fil illustrating the text, with pe 


' 
vheel bearing lub 


ay 


tal cnmphasis on 
rication the illustrations to 
taken from NLGIs “Recommend 
ed Practices for Lubricating Auto 
motive Front Wheel 
Kull credit to the Institute will be 


Bearing 


given for the illustration 
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Annual Audit 


Ihe annual audit of the NIG 


national office and the treasurer's 
office began shortly after the first 
of the year, necessitating the usual 
checking 


procedures against in 


voices and billing ill to insure 


i businesslike operation 


Attention on Grease 

Phe October-November issue of 
DuPont 
Hulburt company’s 
NLGI 
tersil supplied by DuPont, an NUGI 
\ssociate 


Vagazine featured the 
Vrceases this 
Active member uses an e 


member Ihe Institute 


representative and Hlaulburt’s gen 
eral manager, David Michael, w 
pictured in an illustration accom 
panying a case history about Hul 
burt produc ts in coal mining oper 


ations 


NLGI 1957 Liaison 
Committee 


Societ of Automotive bngineet 
lt. | Rosenstiehl 
\larerial 


Merkle 


Vinerican an wv lestin 


\inerican 


Vinerican Societ 
Lubrication | 
\merican Societ 
| Wwinect! 


SERVICE AIDS OFFERED BY NLGI 


BONER’S BOOK — Manufacture 
and Application of Lubricating 
Greases, by C. J. Boner. This 
giant, 982-page book with 23 
chapters dealing with every 
phase of lubricating greases 
is a must for everyone who 

or sells 

A great 


manufactures 
lubricants. 


uses, 
grease 
deal of practical 
$18.50, prepaid. 


value. 


WHEEL BEARING MANUAL—’’Rec- 
ommended Practices for Lu- 
bricating Automotive Front 
Wheel Bearings.’ More than 
90,000 copies of this book- 
let have distributed 
throughout the world. Just 
fifteen cents a copy with quan- 


been 


tity discounts—company im- 
print can be arranged. 


NLGI SPOKESMAN — Bound Vol- 
ume XIX, covering past issues 
from April, 1955 through 
March, 1956. An excellent ref- 
erence source, sturdily bound 
in a handsome green cover. 
$7.00 each, plus postage. 


NLGI FILM — Grease, the Magic 
Film, a 16-mm sound movie in 
color running about 25 min- 
utes, to be released early in 
1957. Institute sponsored at 
a cost of $30,000, individual 
prints may be ordered now 
for $800. 


Send Orders to: 
NATIONAL LUBRICATING GREASE 
INSTITUTE 
4638 J. C. Nichols Pkwy. 
Kansas City 12, Mo. 


31 





Patents and Developments 





Wear Inhibiting Greases 


Iris well known that chemical and mechanical wea 
one of the most avgvravating problen in the field 


of lubrication. kron i practical point of view, Weal 


I 
may be considered as being of probably vreatest in 


portance in lubrication ince the removal of metal 


necessitate replacement of part Although mechanical 
or abrasive wear, due to contacting of surfaces, is the 
nost damaging, considerable amount of wear 1s also 
| 


qduc ta cl (COTrrOsSIVEe) action ol due to a com 


bination henmucal and abrasive wear [hese wear 
conditions are encountered in all types of engines and 
tachine operating with ill types of fuels, parti ular 
ly high-sulfur fuels and under various condition 
Because of the comple xity of the problem, ins difh 
cult te pre flict that a cla 
orgamic con pound containing phosphorus, 


aot compounds, uch a 
halogen 
ind/or sulfur) (which compounds vencrally possess 
extreme pressure ind friction reducing properties ) 
ould also po ¢ mti-weal properts | XpCricnce 
ind munulated knowledge in this field indicate 
h nuehe not be the ca ind that compound 
extreme pressure ind friction reduc ing 

properti mighe be poor in preventing wear 


In US. Patent 2,748,082, use is made of oil-soluble 


N-substituted 
derived from petroleum fractions rich 


petroleum sulfonamides, preferably 
ulfonamide 
in. aromatics 

Various methods and processes may be employ ed in 
converting the petrol um fractions to the sulfonamides 
vch as described in U.S. Patent 2,334,186. Among 
the preferred amines Which can be used for convert 
ing petroleum fractions from their petroleum sulfony|! 
chlorides or flourides state into corresponding petrol 
um sulfonamides of the patent include ammonia, am 
monium hydroxide, primary and secondars aliphatic 
amines, such as butyl, tertiarybutyl, isoamyl, 2-ethy! 
hexyl, octyl, dodecyl, octadecyl, oleyl, stearylamines; 
methyl octyl, methyl! dodecyl! amines, et 

Specific examples of sulfonamides of this patent 
include 

Petroleum a sulfonamide 

N-octadecy|! petroleum a sulfonamide 

N-2-ethyl hexyl petroleum a sulfonamide 

N-methyl, N-octyl petroleum b sulfonamide 

N-oleyl petroleum > sulfonamide 


Petroleum used was California motor raffinate 400/100 SUS 
19 iromatics 
Petroleum used w West Texas bllenburger 250 N, 3 


Wiatics 


An example given is a blend of petroleum sulfona 


[ \ COMPLETE line of stock 


oils, quickly available to 


you through strategically 


located warehouses, termi- 





nal facilities, and refiner- 
ies in 31 states from Maine 
to New Mexico. Also qual- 


ity petrolatums. 


GULF OIL CORPORATION 


GULF REFINING COMPANY 
2927 GULF BUILDING 
PITTSBURGH 30, PA. 
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lithium base 


It is becoming more and more ipparent that, tor the 
ist part, greases must be able to lubricate effectively 
1 temperatures, that is, temperatures in the range 


50 FF. to 500 | Numel 


grease specifications of government agencies ind 


, preterably ibove 400 | 


no pecify grease Compositions having 
WW dropping 


P} points of 400 | This need tor 

rh temperature greases ts the re ult of increased driv 

power, which increase the peed of gears, beat 

inv ind othe moving part increased pressure 

caused by the development of naller gears to with 

tand vreater loads than heretotore possible with large 
evcars, ct 


Cirease prepared wccording to U.S. Patent 2,752 


1? 
4] 


issued to Calhtfornia Research Corpor imion are 
clanned to maintain erease consistencies at extremely 
igh temperature thar 1 uch greases \ I} remain 
unctuous and not become hard or brittle at tempera 
tu in the range of 350 Fk. to 500°] 

Wutomoti 


industry. for example, there 1 


he constant desire to manufacture smaller imternal 
DUStTION CNYeINne Vithourt acrificing powel out 


In tact in of thes naller eneimne ine iT 


Lubricating grease manufac- 


turers know that top value 


and peak performance go 
hand-in-hand. That's why 
Malmstrom’s NIMCO brands are 
specified. N. I. Malmstrom — largest 
processors of wool fat and lanolin 
products — produce quality compo- 
nents for grease production. 


N. |. MALMSTROM « CO. 


America’s Largest Processor of Wool Fat and Lanolin 


147 Lombardy St., Brooklyn 22, N. Y. 
612 N. Michigan Ave., Chicago 11, Ill. 
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signed to deliver greater powel than ther lareer coun 
terparts 1 hic sare smaller CNLINCS have considerably 
less bearing surtaces than larget predecessor , which 

eans that bearings bear greater loads than betor 

Similarly, the continuing: trend to manufacture au 
tomobiles with lower centers of gravity has made ut 
necessary to use smaller driving gears, particularly in 
uch gear assembles as the differentials and transmis 
ions, Phe smaller gears thus used have considerably 


ereatel pressures 
i 


rcal of older Ty px vear assemble The highet load 


on bearmes and = gveat 


exerted upon then per unit than 


demand better) thickening 


lyCNes Wn ure 1s¢ COMPOSITIONS 

\ccording to the patent, lubricating oils are thick 
ened to the consistency of greases by Incorporating 
certain. poly unides therein. Phese polyamides are pre 
pared by first reacting a di iboxvlic acid with a 
diamine, wherein the molar ratio of dicarboxylic acid 
to amine is greater than |. The resulting poly mnide 
dicarboxylic acid is then further treated with a pri 

Wy ol econdary mine Cor DINU thereol) moan 


Mount Ik than that necessary to neutralize all of the 


carboxy | groups, forming poly mie acid 


ait polya 
ic acids are then reacted with a metal oxide or hh 
droxide to neutralize the carboxy] group of thre poly 


mie acid. The poly me acid metal salt, then, is used 


to thicken Jubricatinge ols to the consisten ofa 


COMMON DEGRAS 
NEUTRAL WOOL GREASE 


A small percentage of NIMCO Wool Grease 
Fatty Acids—naturally saturated fatty acids 
(free from rancidity)—gives your grease top 
stability, better performance. Write today 
for working sample 


WOOL GREASE FATTY ACIDS 


Moisture 2% max 


Unsaponifiable (Wool Grease Alcohols 6% max 
Saponifiable 94% 
55.60% 
Actual Free Fatty Acid Content 90% 
120.130 
Free Inorganic Acid 02% 


Free Fatty Acid (as oleic 


Saponific ation No 


mor 
lodine Value 20.40 
Apparent Solidification Point (titre Approx 44 ¢ 
Softening Point 45.48 ¢ 


% Sulfur No corrosive sulfur 


AOCS Methods 





() 


-» HOC R 


pat nt 


Phe re 


| 
thickening went 


motion Ivwed in the preparation of thi 


CX plified n equation 


one 
md three 


(wo 


tated above han stoichiometric amount 


i re ine reactes \ the 


ree | vV I 


poly ance hearboxy 
Although tiv 


ifficient to neutralize 


id We vroup 
lihmootuinet tron 
10) to 9 irboxy 


inal ¢ groups, It 4 


preferred Hnount sufficient to neu 


tralive tre ) of the t¢ 
Proup I ‘ () 1) to 0 pre 
ferred) 


minal carbon 


free tor Iponity 


droxt 1 


ition 


, | 
pcaction Liadic¢ oor i 


the formation of 


thereot that 


part 


! 
its thereot, 1. 


iso tound 
ideo ait 


PUEERETTUUIET 


It 1 preferred that the amount of poly 


ids and salt 


bony te 


thereot be kept if 


34 


( 


I lie poly mc acids of themselves 
iting ol 


can thicken lubri 
to the consistency of greases, and can be 


considered as vrease-thickening agents 


ibove formulas R, Ry, and R. are 
iturated, strarht-chained, 


In the saturated 


or oun branch-chained ot 


cylic, 


essentially hydrocarbonaceous groups, Ry Is 


hydroven or a saturated or unsaturated, straight 


chain La ( vcln ( 


Yoox ois the 


hich 


entially hydrocarbonaceous group, 


mol i! 


ratio of dibasic acid to diamine, 


ratio has a value 


greater than | (1. ©, from 

to 5.0; preferably from 1.4 to 4); and M is a 
netal trom: groups 1, Ul, WL and IN’ of Mendeleet 
Periodic Lable, odium, potassium, 
calcnum, barium, 


such as lithium, 


vine, aluminum, silver, lead 


Way 
nes, Cte 


ind Ry, can le 


vherem x 4s 


methylene groups, 1. ¢ 
a number for the R group, 
>to 30 (4t0O 8 preferred ), and 


for the R, vroup, from 1 to $2 (2 


from 


to & preferred) (including methy 
lene groups which have one or mor 
saturated o1 


unsaturated, straight 


chained, branch-chained or cyclu 
groups attached thereto); a pheny| 
group, a subsututed phenyl group, 

wherein the phenyl nucleus con 

uns one or more aliphatic groups attached thereto, et 
Phe Ry and Ry groups (when Ry is not hydrogen ) 


an be iphati groups, ilkary| groups of aralky | 
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Mean eo ips 


aiiinehennanennintiadanmimetie) 


groups, each having tron > tro §$O carbon aton 


») carbon atoms being preferred 
xamples of R and R, groups include methylene, 
iwlene, trimethylene, hexamethylene, octamethy 
1 subst 


ene, octadecylmethylene, a benzene nucleu 


benzene group vherein the benzene nuclu 
more aliphatic groups ittached thereto), et 


derived from petroleum hydrocarbons, su 
| 


hite oil, wax, olefin polymers, er 


Ixamples of the Ry and Ry radicals (when R, ts not 
drogen ) Irie lude the following ethyl, propyl, pro 
penyl, butyl, pentyl, pentenyl, hexyl, octanyl, monyl, 
decyl, decanyl, dodecyl, dodecenyl, tetradecy|, tetra 


deceny | hexadecyl, octadecy |, cico vl, triaconty | 
( ipry |, octadecenyl, radicals derived from petroleun 
lrocarbon uch as white, ol, wax, olefin poly ners, 
poly propy lene and poly butene, et 
the essentially hydrocarbonaceous” radical, ts 


eant those radicals whicl 


» are composed mnainly of 
i1ydrogen and carbon, and include such radicals which 
include, in addition, minor amounts of the substitute 


h as chlorine, bromine, oxygen, nitrogen, et 


\s is well known in the art, it is characteristic of 
bifunctional reactants simular to the diamines and the 
dibasic acids herein that the po ibility eNtst f 


ducing of infinite leneth. Hlowever, the 


mum length of the diamine-dibasic acid polyines 
formed wecording to this patent is not as great as that 
obtained wherein the diamines and the dibasic acids 
ire present in stoichiometric amounts, Its known that 
when the value of Y x in the above equation ts 1, the 
resulting diamine-dibasic acid reaction products ire 
not oil dispersible However, When the value tor VY x 
is less than 1, the resulting polymer compounds ie 
oil dispersible 

Phe values of 7 in the above equation are not fixed 
ilues for any one reaction, It is understandable to 
those skilled in the art that, although 7 is an integer, i 
varies considerably. kot example, in the formation of 
thickening agents of this invention wherein rip 
iid and hexamethylene diamine are the reactants and 
the value for ¥ iS less than 1, t 


from zero to 10 more tor the individual reaction 


he value of 7 can wy 


products formed. However, the “average” value tor 7 
In such oan example varies only from about 1.5) to 
bout +. In all probability y can vary trom 0 to 20 
aol Hon 

Phe tollowing ts an example of the preparation of 
r Suutable poly ne acid OAp Lrease 


] 


\ omuxture of g. (O.8 mol) hexamethylene dia 
ine (RO solution in water) and 146 g. (1 mol) of 
idipic acid was slowly he ited with surring. Water 


of reaction began to come trom the reaction mixture 


TOMORROW-LAND 
for LUBRICANTS... 


Where Sinclair Research Solves Lubrication Problems For Industry 


NN a 
—_ 


Located at Harvey, Illinois, is one of the most extensive installations of its kind 


SINCLAIR PRODUCES 
OVER 500 SPECIALIZED 
LUBRICANTS 


in the world — Sinclair Research Laboratories. These facilities are an for 


important part of Sinclair's investment in the future. Here is where Sinclair 
engineers and chemists work to develop new products and improve the quality 
of existing ones. At these famous laboratories were developed the Sinclair 
lubricants now solving difficult problems in all branches of industry. If you have 
a special lubrication problem, write today to Sinclair Refining Company, 
Technical Service Division, 600 Fifth Avenue, New York 20, N. Y 


SINCLAIR REFINING COMPANY 
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TURBINES 
DIESEL ENGINES 
PLANT MACHINERY 
METAL WORKING 


AUTOMOTIVE EQUIPMENT 
and many other applications 














reaction 

etion $4 { Hol) ot 
idded lropw perature 
er a period of | pint 


cated for idditional 


cooled reaction prod 


I ction xt ire 
fornia solvent-refined 
450 SSU at 100 | 
| Thu mixture 
olution of LiOH 


then cook | fo room fenipel 


ay une Ou 


rly a JOO-mesh screen 1 he re 


ropping pont ot 44 | ma 


penctration of J 0) troke 


mrctrolore necn 


ipbonate ith acidovenic material 


troularl fatt iterial ihe iS fatt rid tout 


il tte pt thi proport ! aap produced 
pinkuite f proportion t nount of meredient 
mi] } | he litho carbonate 


5 Patent 


Oil Corporation hin carbonate 


miscd to react completely vith acidovent 
materials if there is present a all proportion of 
mother tnaterial w ifrerwards be volatil 
ved. This basic material 4 preferably inonia, an 
bibitbpeothbal producing compound Ol in Wibontla olu 


tion, although substance viach react with acidogen 


terial for CVE l noni | pe compound a] at 


composed throuclh che wtion heat Vatcl 


other avent to produce vhich 


midovenic materials to HOM 
pound iS Carbonate ) Winontia 


| } 


Carbonha ack irea, guamidine carbonate, primary, 


ondat md tertiar kyl ana uch nonoetha 
rvevbaryinen hethanolamime and tnethanolamine re pec 
prin i! mid econdary theyvely LIDDEENe uch 
at md dicyvclohexylamine — re per 
wetel Tamer PRT’ uch a py riding priunary 
md secondar iy | annane uch as aniline and diplhi 
ny lanune respects cl rcrd amide uch as acetamide 


mad acid nitrate icctonitrile, benzonitrile, and 


‘ 


benzyl cyanide ccn pro ed satisfactors 


Ihe tart I, found to bye ost cllective are mono 
Curb hie cl i hy drow teal tcanrh oleic. 


palriiti or Varhou Wwture or tive bihie 


though 
combinations with other tatty acids both natural and 
nthetic may | value. Such tatty acids may be 
ved froma rel rine ol veoctabl ol or fat 

ves or ther hydrogenated product bathers pure 


pu tearic acid or Conmnerctal steari 


wid cont HNING varying proportions of oleic, palmitic 
and stearic acids may be used. Also of value for pro 
duction of lithiun aps are any aromatic, acid 
sulfonic acids, ben 


material ich a naphtheni cid 


pheny lacetic acids and ethyl-hexoic acid: 
kurther illustrations include acrylic acid, crotonic acid 


401 aC id 


and cy holy naa | Wcric ac id 


\si ell known in the industry, there are two basi 
types of metallic soaps, the pre Ipitated ind the fused 
Lithium carbonate soap can result trom either of the 
two methods. However, the precipitation method as 
described in this patent, ts a modification of the true 
precipitation method in that water is used for a pul 
pose other than that for which it ts ordinarily 


employed 


I he procedure to be followed in bringing together 


the ious megredients may vary, but in the case ot 


the modified precipitation soap method, a fundamental 


procedure will be outlined first with the variation 
followine 


It has been found that .0O1-1.0 eram molecular 

cight of ammonia, calculated as NH, is sufficient to 
complete the saponification of one gram moleculat 
qeht of lithium carbonate with two gram molecular 
veight of a fatty acid, or its equivalent of mixed fatty 
ids, provided some of the ammonia remains in the 
reaction. tia until saponification ts completed In 
order to insure that the ammonia is retained in the 
inass, sufficient water to form: from 1.0-0.1 solution 
of ammonia has been found to be satisfactory. How 
ever, the amount of ammonia to be used, and as speci 
ficd above, is not necessarily critical ino that any 
unount of ammonia above the amount mentioned will 


react properly and the reaction will be complet 


Subsequent to saponification, the ammonia is driven 
off by a suitable form of heat. Hlowever, in order to 
volatilize the ammonia before the reaction and sapon! 
fication Is complete, it 1s preferable to conduct the 

iponification within a range just above the softening 
point of the fatty acids. The softening point of the 
fatty acids, as is well known, ts just shehtly above 
their individual titer. For example, ina fatty acid such 
as commercial stearic acid, the titer o1 softening pont 
is 58 C. The higher the titer, the higher the softening 
point, the lower the titer, the less the heat require 


ments to obtain the softening point 


In practicing this proc edure, use of shiehtly less than 
the mola proportion of lithium carbonate ts preferred 

hen starting the reaction. After the lithium carbonate 
ind fatty acid have completely reacted, a sufficient 
amount of a solution of lithium hydroxide ts utilized 
to form a neutral soap. It is notable that lithium hy 
droxide is used for no other purpose than to bring 
the soap to the neutral point. In some cases, it has been 
found ady intageous to. finish the soap with a slight 
excess of acid, and in such cases, the lithium carbonate 


alone is used 
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\fter Iponifi ition 4 complete, the i is dehy 


drated, either in the presence of an oleaginous matertal 


or withou ending of course, on whether a vreas« 


Or On nade, or whether only a Oap to be 


pro LUCE ch ill later be compounded into othe 


produ Lhe oleaginou iterial may include any 
lubricating fluid ich as muneral ol, which when 
with the oOap, will form lubrie wine oil 
Such lubricating fluids may include esters, 
voth natural and 


! iterials, a 


vnthetic, polymers ind resinou 


well a vnthetic diesters sucl is di 


ethyl hex, ebacate, and polymers uch as silicone 


fluids or polymerized olefin 


Wiportant fact to note is that the lubricating 

the grease or lubricant, can be 

it any time during the reaction period 1. c. at 

ery beginning as above specified, or preterably, 

in the proces Also, the nature of the end prod 

ict wherein a vrease or lubricant is desired depends 

on the type and amount of lubric ating fluid employed 

\lanifestly, therefore, any oleaginous material is suit 

ible, enabling the compounder to tatlor-make any 
orade prease or lubricant desired 


Ihe formation of lithium soap by this 


process may t ce in-an autoclave under pressure, 


party ular 


RESISTANCE T0 
OXIDATION 


CONTROLLED 
END PRODUCT 


LIGHT COLOR | a 
UNIFORMITY 


bur the open kettle method otf ype HN Won has the 
idvantage that it permits the esc ape of carbon di 


oxide as the reaction proceeds to completion 


What the reaction is and through what steps it 


proceeds ts not pertectly understood, but iwi ois the 


behef that ammonia soap as. first tormed wath the 


fatty acid. The lithium carbonate and the ammonia 
oap then enter into a double decomposition reaction 
hich results in the formation of a lithtum soap. Al 
Wbbbonia 


though iio beleved that all of the oap | 


decomposed, traces may remain the = finished 


| roduct 


\fter aponification ts 
drated. If the 
lubru ating vrease, 


complete, thre 

Oap ts to be ¢ nploved isa base tor a 
this dehydration may take place in 
the absence of or in the presence of a portion of the 
mineral oil to be employed in the finished product 
The higher temperatures that are apphed when the 
mineral oil is in the mass, has two purposes. One put 
to drive off the 


pose is mnmonia that remains wm che 


orease, as well as to 4 iporize the water that has been 


used and « xpell it also from the mass. Phe second put 


pose is to obtain a complete dispersion of tive eT in 


the mineral oil. When the water and ammonia have 


been completely driven trom the ma md the ap 


DISTILLED 
STEARIC ACID 
GROCO 65 
65 68 
149 154.5 


Color 5'4"' Lovibond Red 1.5 max 


Color 5%" Lovibond Yellow 10 max 
Saponification Value 198 — 201 


The lubricating 
industry should 
INSIST ON 

A. Gross FATTY ACIDS 


* Write for our free booklet 
Fatty Acids In Modern Industr 


FEBRUARY, 1957 


lodine 


Acid Value 197 — 200 
Value (WUS 2.0 max 





tiny discontinued and 


to cool naturally for r 


bye cooled im a 
agitation. In 

| | 
Obtained 


Maal Cordial 


ibonate of YO purity 


wow dered tcarh 
j 


a 


sO) ra ol 


‘ I 
! 
mid of ter 1s added and ining continuc 


Phe sturrme of the orivinal ingredients is not critical, 


continued until a thorough miuxture is obtamed 
( true after the stearic acid is added, but in 
latter mstanee turning ws continued until the biths 
carbonate has reacted. Hleat 1 ipphied to the iia 
until its te I hereafter 
ipphed 
untain won turred con 


tinuous! } ( this ten iture for on 


madd one Noa titration ) of 


free stearn ( 1 pom, LyO or mineral 
onl of 400 SI ire. added and heating re 
wmned until tl | \s previously 
tated, the ty] ( ( 1 tiv ineral oil is not 
HNportant since thre particular muneral of derermiune 
only the characteristh of the end product Also 
heating the mass to 300° b. dri off the mayor por 
tion of ammonia and iter 


further addition of muneral ows made with contin 


la total of 2100 eran oft the onl have 


ued heating unt 


been rll 1 Lk itt 


KOO bk. Thi t 4] Pr ture i obtained a 


ontinucd until the ma reach 


tuted pre sly off the remamder of the 
Pbitbboona { re Wh ind also to thor 
ought 1 Oap ind ol. Phe ima ! pernutted 
ite] 4 hous the vel stage having 

period of time 
nm ASTAL worked 
{ 


i dropping pomt © 


rhiave been 
position old 
pcrlorrnian Characecristh 
ol mad synthetic ols have been 


thickenes \ ceneral rule 


though some non soap thir keners have been used 
Som Imiprovements 1 the thickeners have been made 


by ime orporating low 


nodifiers into the soap 


ind other acids have been used. These low molecular 


wlecular weight salts or other 


Phu alts of acetic, acrylic, 


eight constituents, when combined with the com 
non fatty acid soaps of high molecular weight, have 
hown definite advantages in some cases in raising the 
dropping point or in stabilizing the grease against ol 
eparation in. moderately high temperature service 
Recently, the development of jet engines and turbo 
et for aircraft has accentuated the need for lubri 
ints useful for service art sull higher temperatures 
Clertain m ty pe of syntheti oils have been propos 
«as Jubricants in such engines 


Mlany of the 


tel , comple esters, ¢. v., of poly basic acids and gly 


yntheric ols such as dibasic acid 
cols o1 poly glycols, and the like, cannot be thickened 
cry wisfactonly with conventional aps in the 
We manner as mineral oils. Some simple esters have 
been thickened to vrease consistent \ with: certain 


+ 


pecial ADS, ¢ 0 lithaun tcaratec, but the use of 


' 
ynthetic oil base greases has been very limited not 
ithstanding the very good lubricating properties 


which some of the synthetic materials, ¢ pe lally con 
pler Vinthetic ester pos cs 


In | S. Patent 2,750,341 issued to Ksso Research 
& bh nginecring Company, there | disclosed the dis 
covery that certam complex soap salt thickeners, ¢ g 
1 fatty acid soap and low molecular weight organi 
alt complex of lithium: ha: outstanding properties a 
1 thickener for some of the new types of synthetic 
naterials which have been very difficult in the past to 

avert to lubricating vrease: 


\nother aspect of the patent is the discovery of a 
erease Composition of exceptional stability and_ fine 
hubora iminy Propervtis at high temperatures composed 
prunarily of a complex ty pe aliphatic ester thickened 
to grease consistency with a lithium soap salt complex 
of the type mentioned above. The complex ester men 
tioned is preferably of the type prepared by esterify 
ne diba 1¢ Ae id ind dihy dric alcohols, adding a 
nonovalent substituent to complete the esterification 
One type of such lubricant ts prepared by esterifying 
1 glycol or a thioglycol with adipic iid or seback 
wd or one of then homologues or thio CQuI\ ilents, 
to produce an ester having, for example, a dihydri 
iwleohol residue at the center and two dibasic acid 
residues attached, one on either side of the center 
Phe end groups of the acid residues are esterfied with 

nonohy dru ulcohol 


Alternatively, a dibasic acid 
enter may be esterified with two mols of dihydri 
cohol which, in turn, have their esterification com 
pleted by treatment with two mols of monobasi 
wid. The expression ‘complex ester of dihydric al 
nol and dibasic acid” refers to either of these ry pe 
The conversion of lubric iting oils to greases by ad 


ditions of a thickener 1s frequently 1 difficult matte: 
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\lost mineral base oils can be converted to greases by 
adding sodium or calcium soaps ot the higher saturated 
fatty a ids, c.V sodium, stearate, ¢ alcium stearate, ct 
kor the simple synthetic ester oils, such as di-2-ethy] 
hexyl sebacate, for example, dry lithium stearate, pre 
ously prepared, is a reasonably good thickener, 
forming a grease having good lubric iting qualities 
over a wide temperature rang¢ In some oils, however, 
including some of the higher viscosity index types of 
mineral oils, even these soaps do not form stable col 
loids or greases. These properties depend somewhat on 


the solubility of the soap in the oil 


Simple soaps, €.9 the sodium or calcium soaps of 
Cs to ¢ 


comple x esters described above to make a good vrease¢ 


fatty acids, are entirely too soluble in the 


tructure. Furthermore, they cannot be prepared in 


itu i such esters because the basi sapontying agent, 


e.g. metal oxide, hydroxide or carbonate, hydrolyzes 


Ol decomposes the ester 


In the prior art, it has been sugge ted that urease 
cmploying synthetic este oils may be made by form 
Ing a soap In asm il] quantity of mineral oi and there 
ifter blending in the ester, ¢.¢. di-2-ethy! hexyl seba 
Phis tech 
nique apparently can be employed with many of the 


cate, or dialkyl esters of adipic acid, ete 


esters where the soaps used are not too soluble, burt 
even in these cases the superior viscosity index and 
high flash point or low volatility characteristics of the 
synthetic oil are at least partially lost. With complex 
esters of the ty pe mentioned above, where these prop 
erties are very important, mineral of dilution is most 
objectionable, aside from the fact that sunple soaps 
ire not effective thickeners 


\ccording to the present patent, a complex ester 
as described above may be thickened by the use of § 
to 25 by weieht, based on the total composition, of 
the complex soap thickener. [hts complex thickener 
may consist of various soaps, a preferred material be 
ing about 0.5 to 2 mols lithium soap of fatty ac idan 
the C,» to ( range, combined with about | mol of 
the lithium soap of a lower carboxylic ac id, ec, having 
i molecular weight below about 100. The low mole 
cular weight salt is preterably the acetate, but may be 
a propionate or formate, or it may be an unsaturated 
material of similar molecular weight range such as an 
acrylate, methacrylate or crotonate. The formates are 
difficult to disperse and higher acids than the pro 
pionate do not form good complexes. The saturated 
materials are preferred tor the long chain tatty acids 


kor the low molecular wewht acids, either saturated 
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Jayhawk Mill are the features you 
have always wanted: 


STRENGTH to withstand severe service, 
POWER to handle any material, and 


SIMPLICITY so that any operator can 
handle and understand it. 


Write for full details -- today. 


THE JAYHAWK MANUFACTURING CO., 


HUTCHINSON, KANSAS 


120 North Adams Street 


q 
os) JAYHAWK MIL 


Built into this modern high production 


INC. 


Phone MOhawk 2-6696 
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al misaturated ar t equally lesirable I he most 


utable fart Ch f abour C, iverave chain 
lenvt Ihe acetate or acrylate (the lower molecular 


its) ie preferred for the low molecular 


component of the comples vhich Ippear 


the Werner type 


pecific preferred thickener for the complex 


niposed approximately of om mol 


oap of fatty acids of ipproximately the 


he lth 


tearic acid chain length (C,).) in combination with 
ihout cone iol of lithium acetate. Instead of straight 
tearic acid, the fatt wids resulting from the hydro 


bHivdrotol Acid +” are 


ikang the ap lhese averave 


venation of fish orl Cc. 
Cl imistactor for 
ibout ¢ though the Inay range from Cy. to ¢ 
I hie quantit of soap complex required may vary 
omew hat depending upon the desired consistency of 
the yvrease. Preferred proportions are usually from 
lO to 20 ind for an averave vrease Composition ot 
general utility, about 15 of the comple x IS quite sat 


isfactory 

Instead of using the straight comples ester as the 
oily constituent, a siheone oi of lubricating grade 
may be blended in to replace a part of the ester. This 
is of advantave where very high temperature stability 


is requisite. Phe silicone uch as dimethyl! silicone 


polymer, do not appear to be as good in lubri ating 
properties as the complex esters but they do have ex 
cellent high temperature stability. A very satisfactory 
grease has been prepared using about half and half of 
the complex ester and silicone 

In order to prevent hydrolysis of the ester, it is nec 
essary to form the soap salt complex separately While 
this could be done in mineral oil, as noted above, the 
product of the present invention is best made by us 
ing a dry preformed soap complex The Jatter is pre 
pared by direct neutralization of a mixture of the 
fatty acid (stearic acid or hydrogenated fish oil acids) 
and low molecular weight ac id (preferably acetic 
acid) with the base in an aqueous medium. Alkali 
metal bases are preferred, lithium being preferred and 
sodium next. Ordinarily the hydroxides are employed 
Proportions of base should be sufficient to neutralize 
the high and low molecular weight acids without sub 
stantial excess or deficiency, although a minor degree 
of free acidity or alkalinity may be tolerated , 

Alternatively, the acetate, or other low molecular 
weight salt, and the soap may be formed separately, 
dried and ground into fine powders, and the pow 
dered materials mixed together before adding to the 
synthetic oil \ soap salt complex apparently Is 


formed, much as in the prog edure described 


You be buying the came fae produdg 


Effective January 1, 1957, the Mc- 


Collister Grease and Oil Corpo A complete line 
label greases, 
specialty oils. 


ration assumed all manufacturing 
and packaging functions formerly 
done under the name of United 


Petroleum Corporation. 


Mc Collister 


| 
Grease & Oil Corporation | 


rivate 


of lubricants for Pp ee | 


ils, 1 ial ot 
motor oils, industrial 


If you are not already a McCollister 
customer, we would welcome your 
inquiry 


Mc Collister Grease & Oil Corporation 


20th and William 


Omaha, Nebraska 
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ALL J HYDROGENATED 
CASTOR OIL DERIVATIVES © 


12-HYDROXYSTEARIN- CASTORWAX" 
¢ 12-HYDROXYST 
METHYL 12-HYDROXYSTEARATE paales: 


Whatever your preference, ALL 3 reactive sources of 
hydroxystearic acid are available, by the bag or by the 
carload, from the world’s largest producer of Castor Oil 
derivatives. Our century of experience in the manufac- 1) AVAILABILITY — our resources will match your 


ture and sale of Castor Oil chemicals assures you of requirements 


availability, quality and service. @ UNIFORM QUALITY —from shipment to shipment 


3 ingredients you will find in every Baker product 


G) SERVICE—from your order to your finished product 


BAKER'S CASTORWAX BAKER'S’ BAKER'S 
TRADE NAME HYDROGENATED HYDROXY STEARIC METHYL 
CASTOR OIL ACID HYDROXYSTEARATE 


"Melting Point | g6°c(187°F) | 69°C (156°F) | 50°C (122°F) 
Acid Value 2 178. | 4. 
Saponification Value | 180. | 188. | 180. 
Hydroxy! Value | 160. 154. | 171. 


Heat Stability 


Loss of Acid Value i | —_—--—— — 
(6 hrs. at 285° F) 24°%/, 13106 © 


THE BAKER CASTOR OIL COMPANY 
120 Broadway, New York 5, N.Y 


Samples and Technical Data on Request 
Use the handy coupon 


Loss of Hydroxy! 
Value 
(6 hrs. at 285° F) NEGLIGIBLE 27°, NEGLIGIBLE 





Yes, send samples of all 3 derivatives for 


grease formulating 
F wm 


Nome & Title 


THE | sYo.¢=) 5 CASTOR OIL COMPANY 


HSTARLISMEO | 657 


Address 


State 


ewe @@ eee eee = = 


120 BROADWAY, NEW YORK 5, N. Y. 


—— a a ee ee ee oe ol 





for smooth action... 
always specify 


PENOLA | 
AUTOMOTIVE | 
LUBRICANTS | 


PEOPLE in the Industry 











quality controlled 

for dependable 
performance in every 
lubricating job. 


PENOLA OIL COMPANY 
15 West Sist St., New York 19, N. Y. 


Fiske Bros. Refining 
Elects G. E. Merkle 
President of the Firm 


Ihe board of directors of Fiske 

Brothers Refining Company have 
} 

elected Vii \Vlerkle as 

president, succeeding the late Mi 

krederick J. Snyder 

Mr. Merkle was 


as chief chemist in the companys 


(;eorge | 


first employed 


laboratory. In 1926 he was appoint 
ed technical director and in 1929 
was made plant manager. In 1937 he 
was appointed general manager of 
the company’s operations. He was 
clected vice president in 1941 and 
executive vice president in 1953 
Has Authored Technical Books 

Mr. Merkle is the co-author of 
two technical books and author of 
some technical publications He 
also holds patents on lubricant com 
positions Hle was graduated from 
the University of Massachusetts and 
did hi post vraduate work for a 
Ph.D degree at Rhode Island State 
College 

A member of the board of the 
National Lubricating Grease Inst 
tute since 1948, Merkle served as 


NLGl pre ident in 1951-1952 


McDougal is Cooperative 
GLF Division Supervisor 


Petroleum division. of Coopera 
tive G.L.F. | 
nounced the 
ild A 


pervisor, etlective 


xchange, Inc., has an 
ippointinent of Ce! 
VceDougal as personnel su 
January 

Ihe former district manayver re 
places Hl. Ellis Ross, now division 


sales-service supervisor, according 


to division Ronald B 
kite h 
VMeDougal joined Gi.L..1 


at the Ithaca bulk plant, was later 


Manager 
mn 1937 


manager of the plant at Guilderland 
Center, N. Y., and district manager 
in New Jersey , 
in northern New York, he super 


As district manage 


vised operations of cleven petro 
leum bulk plants operated by the 


farnmict COOP! itive 


Acheson Colloids Appoints 
Rochester Service Engineer 

William D. Signer, Jr. has been 
appointed service enginee! at the 
Rochester offices of Acheson Col 
loids ¢ ompany, located at 662 Mon 
Rochester ‘a New 
York. He will serve western and 
central New York state and Erie 
county, Pennsylvania 

\lr. Signet 
engineering at Rochester Institute 


roe Avenue, 


studied mechanical 
of Technology and did extension 
work at the University of Roches 
ter. Prior to joining Acheson, Mi 
Signer worked in the metallurgy 
departinent of Commercial Con 
trols company and was a sales en 
Laylor 


companies, both of Rochester. 


vineer with Instrument 


McGEAN 307 LEAD 
NAPHTHENATE ADDITIVE 


Consistently uniform in metallic 
content and viscosity 


Fully clarified by filtration 


Non-Oxidizing - - - contains no 


unsaturated soaps 


Free from low flash constituents 


your inquiries solicited 





THE McGEREAN 
CHEMICAL COMPANY 


MIDLAND BUILDING e CLEVELAND 15. OHIO 


Detroit « Grand Rapids + Chicago 
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wn NOW ... lubricate even smallest 
eo machine units in seconds... 


William M. Holaday, formerly 
head of the research and develop from one central point! 
ment activities of Socony Mobil 
Oil Company, Inc., is leaving the 
company effective Feb. 1, 1957, to 


een §86L772Cc0/72 CENTR-0-BLOCK 


of Defense (Research and Develop 


tah Rie See tee LUBRICATION SYSTEMS CENTRALIZE ALL GREASE FITTINGS 
leave of absence from the company AT ONE POINT FOR FASTER, CLEANER LUBRICATION! 


since Feb. 1, 1956, serving in this 
capacity, with headquarters in 
Washington, D. C. 


Hinyard Directs Market 
Development for 
American Potash 

James N. Hinyard has been ap 


pointed director of market devel 
opment for American Potash & 
Chemical ¢ orporation, according to 
an announcement by Daniel §S 
Dinsmoor, AP&CC vice president 
in charge of planning and develop 
ment 
Hinyard replaces Dr. A. J. Dirk 
sen who recently was named gen 
eral sale manager of the company ‘ 
industrial chemicals division. He 
will make his office at AP&C( 
headquarters at Los Angeles. 
Hinyard, who holds B.S. and 
M.S. degrees in chemical enginee: Lincoln Centr-O-Block System installed on machine unit, 
ing from the University of Texas. showing manifold block and feed lines to bearings 


at Austin, formerly was with 


Merck & ¢ ompany, Inc., at Rah Ths practical, easy-to-install method of centralized lubrication permits 
way, N. J., where he was respons! 


you to include even the smallest machine unit in a standardized lubricant 
| Mm ; 
ble for market research and devel application program... at rock-bottom cost 
opment of new and existing prod 


uct The system consists of one or more manifold blocks bolted to the most 


easily accessible location on machine. Rigid or flexible feed lines 





connect bearings to outlets in blocks. Inlet ports of blocks are threaded 
for insertion of standard 4” P.T. Surface-Check or conventional hydraulic 


LET US MODERNIZE 
YOUR PLANT manually or power-operated application device such as lever guns, 


lubrication fittings. Fittings can then be contacted by any standard 


bucket pumps or power lubricators. 


C. W. NOFSINGER CO. All bearings contacted in seconds from one central point! This reduces 


Petveloun ead lubrication man-hours, eliminates “over-looking'’ one or more points of 
Chemical Engineers contact, prevents accidents, and permits lubrication without machine 


shutdown. 
906 GRAND AVENUE ‘ : | | led 
MANGAS CITY 6. M0. No special preparation for installation, no special tools needec 


Nothing extra to buy. All components to complete installation listed in 


“In Engineering it's the Lincoln Bulletin No. 681-A. Write for it today! 
People that count” 


FEBRUARY, 1957 Linco/n LINCOLN ENGINEERING COMPANY 


THE MOST TRUSTWORTHY NAME Division of The McNeil Machine & Engineering Co 
IN LUBRICATING EQUIPMENT 5702-30 Natural Bridge Avenue . SS. Lowls 20, Missouri 














Williams 
Joins 
Emery 
Sales 
Force 


George R. Williams has been ap 
pointe 1 sale: representative in the 
New York City area, R. | 
wales manager of the organic chemi 


( il ile 


r] 
Brow n, 


departinent of Emery In 
fustric Inc., Cincinnati, an 
nounced 

Under the direction of J. W 
Ritz, eastern district manager, Wil 
hans will handle Emery’s line of 
organic chemicals, including dibasi 
icids, polymerized ac ids, plasticiz 
ers, fatty esters 


textile finishing oils and softener: 


lubricant esters, 


Willams holds the degrees of 
B.S. in physical science from the 
University of Chicago, and B.S. in 
chemecal engineering from the Uni 
ersity of Wisconsin. Prior to join 
inv bkimery, he was the Cincinnati 
area salesman for Merck & Com 
pany, Inc. He ts affiliated with Al 


pha Chi Sigma 
Mallinckrodt Names 


Bradshaw General 


Purchasing Agent 

I he appointment of Mr. G. ¢ 
Bradshaw as general 
Mallinckrodt 


Lous, has been an 


pure hasing 
went of Chemical! 
Works, St 
nounced by Mr. Joseph Fistere, 
president of the company. Mr 
Bradshaw succeeds Mr. Erwin H 
Doht, who died suddenly Novem 
ber 25, 1956 


Vir. Bradshaw has been with Mal 


linckrodt since 1925 and was sales 


inanager of the company's western 
division from 1947 until 1954, at 
which time he was made director 
of sales research. 

Vir. Bradshaw is a member of the 
Sales Managers’ bureau and the As 


sociated Drug and Chemical indus- 


try of Missouri. 


Valvoline Conducts West 
Coast Sales Meetings 


\ series of five Valvoline Oul 
company sales meetings have re 
cently been completed for their 
Pacific Coast divisions. 

Harold Dunmire, vice-president 
in charge of bulk sales, and Ro 
Sailer, technical director, conducted 
the meetings at Valvoline branch 
offices in Los Angeles, California, 
California; Port 
land. Oregon, Seattle, Washington; 
and Vancouver, Canada. : 


San Francisco, 








STRENGTH 








This rugged gelling agent 
) packs permanent strength into 
the world’s toughest greases. 
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Spout assembly is held in inverted position by 


eS Geeta tee * HOW 
REVERSIBLE 
SPOUT ASSEMBLY 


Ae 
4 


To pour, you simply unscrew and remove cap 
and protective metal seal. Spout is lifted out 
and placed in position for pouring. As illustrated 
above, two openings in the spout provide choice 
of fast or slow pouring speeds. Far slow pour- 
ing, simply remove the small cap on the first 

- opening. Spout is fastened with the screw-down 
cap you originally removed from the cover. 
Entire operation is completed in seconds. 


vg e e Large aperture for easy, 
& ti ity fast refilling. 


¢ Ideal for nesting and stacking. 
Saves storage space. 


: ad il ¢ No shipping cartons required. 
arm al e Welded wire handle 
facilitates carrying. 
a ~ ” . 
Write today for information on how new 
Wi J&L all-purpose shipping and storage pail 
saves time and money. 
self-storage 








Jones & Laughlin 


STEEL CORPORATION 


CONTAINER DIVISION 


405 Lexington Avenue * New York 17, New York 





Herbert W 
pre ident of the Lithium ¢ orpora 
\merica 


Phe apoint en OF Named vice pre idents, effective 
pre ident 


nounced by 


Lithium Promotes 
Six Executives 


tion of 


ition of 


ter Thre al if } position 


Wealrer \l 
produc t re 


frectol oft re earch; 


emo Fenton, director of 


prompt 
shipment 


Any way you look at it, Vulcan is 

your best source for steel pails and drums. 

Full open head and closed head pails are 

available from Vulcan's huge warehousing 

facilities for prompt shipment in all popular 

styles from 1 through 15 gallons, whether you 

need a carton or straight or mixed truckloads 

all styles or carloads. For protective interior linings, 
...and sizes pouring equipment special container designs or 


to 15 galions Brand Name lithography 


you can depend 


on Vulcan to meet your rigid specifications. 


Call or write today for test samples and 


complete information. 


over 40 years container experience 


VULCAN 


CONTAINERS INC. 


lir s (Chicago Suburb) 

Phone: Linden 4-5000 

in Canada 

Vulcan Containers Ltd., Toronto 15, Ontario 


Representatives in all Principal Cities 


(See '‘Paiis'' in Classified Phone Directories) 


Rovers, 


January | ere: Dr. R. B. Ellestad, 


Dean 
Herman, director of chemical plant 


search and development, Le 


operations, and J. D. Campbell, di 
rector of sales. 
Willis W. Osborne, 


and kremont F. 


treasurer, 
Clarke, general 
manager of operations, the com 
pany s two vice presidents, were 
appointed senior vice presidents. 
11 Kllestad, who earned his 
Ph.D. at the University of Minne 
sota, has been director of research 
1942. Prior to 
that he taught at Harvard, Tufts, 
and the University of 


for Lithium since 


\linnesota. 

American 
Chemical Society, the Geochemical 
Society and a fellow in the Minera 
logical Society of America 


He is a member of the 


Fenton in Charge of Research 
Fenton, sales manager from 1943 
35, wall be vice president in charg« 
of product research and develop 
ment. He is a member of the Amer 
ican Chemical Society, Federation 
of Engineering Societies and the 
American Ceramic Society. 
Herman, with Lithium — since 
1943, becomes vice president and 
director of chemical plant opera 
tions. He was previously in charge 
of construction of the company S 
chemical plant in Bessemer City, 
North Carolina, and plant manages 
of the St. Louis Park plant Her 
nan, a graduate of the University 
of Minnesota, with a BS in Chem 
cal | ngineering, is a member of the 
Klectro-Chemical Society, Sigma 
Chi, and the Masonic Lodge. — 


Campbell Is Sales Manager 

J. Douglas ¢ ampbell, vice presi 
dent and sales manager, attended 
University, New York 
City. He joined Lithium in 1947 as 
sales representative in New York, 


Columbia 


atfer having previously served as 
sales manager of Metal Hydrides, 


Inc., and I ithaloys corporation 
“This 


oreat pleasure, 


announcement Give hie 
said Rogers. “It 1 
not only recognition of men who 
instrumental in the 
Lithium 
but the added responsibilities they 


have been 
growth of Corporation, 
undertake helps prepare our organ 
vation for the expansion which we 
look forward to in 1957 
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Kerr-McGee Acquires Cato 
Oil and Grease Co. 


Acquisition of all the capital 
tock of the Cato Oil and Grease 
company of Oklahoma City was an 
nounced by Kerr-McGee Oil In 
dustries, Ine 

Cato will 


iS an individual company, 


continu to Ope rat¢ 


inarket 
ind greases under its Pen 


troleum, Wanda, and other trade 


ne oils 


alii I he company Operates a 
vrease manufacturing and oil com 
pounding plant at TROR NEO Ninth 


in Oklahoma City, and employs 110 


pel on 
Cato’s Officers are Retained 
Ofhcers 
vill) remain 
duties. ©. C. Huffman is president, 
Leon M. Oswalt, vice president, 
manufacturing; Howard D. Wixon, 
and Ralph 
Jenks, secretary-treasurer. A mem 
National Lubricating 
Institute, Cato’s ‘ 


and ¢ nployees of Cato 
unchanged in they 


Ir.. vice president, sales; 


ber of the 
C,reasc company 
Huffman, 


kwhbhank is the technical 


representative 1 ( ( 
ind W. J 
repre entative 

ID. A. McGee, president of Kerr 
\IlcGee. 


furthes 


said pure hase of Cato is a 
tep in the con pany inte 


vration 


Alpha Molykote Readies 
Dry Film Lubricant 
Moly kore I yp 174X, a new 


SWIFT'S 


dry film lubricant formulated espe 
cially for drawing and forming of 
titanium, titanium alloys, chromium 
and stainless steels at elevated ten 
peratures, Is announced by the Al 
pha Moly kore Corporation, Stam 
ford, Conn 

Ihe newly developed lubricant 
consists of extremely fine particle 
174 graphite combined with a high 
temperature binder and dispersed in 
in aromatic solvent system. It has 
been used successtully for drawing 
ind forming at 600 F to 1400°F and 


in be applied by spray or brush 


kor detailed information on 
\lolykote 174X, write to The Al 
pha Moly kore ¢ Orpol ion, 65 Har 


vard Avenue, Stamford, Conn 


Climax Publishes 
Molybdenum Disulfide 
Bulletin 

\ new two-page bulletin Prop 


Molybenum Disulfide, 


been (Climax 


crt ot 
has yust issued by 
Molybdenum company, Dept. L, 
500 kifth Avenue, New York 36, 


N. ¥., and ts available on request 
Desivnated Bulletin Cdb-§ 


Climax chemical data series, the 


my the 


publication covers — the physical 


propertic . thermodynamic propel 
ties, electrical and magnetic proper 
ries, chemical properties, prepara 
tion and uses of molybdenum di 


sulfide (MoS. ) \ blue vray to 


Write for a trial order of any of these Swift quality 


products 


you of their stability and dependability in helping to 
produce lighter, more uniform lubricants 


a trial in your own shop will convince 


Swift & Company 


RED OILS © STEARIC ACIDS © LARD OILS © SPERM OILS © TALLOWS 


HYDROGENATED CASTOR OILS, GLYCERIDES, 
METHYL 412--HYDROXYSTEARATE © +12 
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HYDROXYSTEARIC ACID 
VEGETABLE FATTY ACIDS © TALLOW FATTY ACIDS © ACIDLESS TALLOWS 


INDUSTRIAL OIL DEPT 
1842 166th St 


FATTY ACiDS 


Hammond, Indiana 


black solid, molybdenum disultide 


occurs naturally ino molybdenun 
and copper ores, ind can be pre 
pared svnthetically. [Phe chemical 
ind phy si al properties given in the 
bulletin are those reported for the 
natural material, which differs sub 
stantially in crystal structure from 


svnthetic molybdenum disulfide 


Stauffer Absorbs Nyotex 
And New York-Ohio 


Chemicals 


lo simplity ind strenethen its o1 


vanizational structure, Stautles 


intevrated 
N vote \ 
York 


COrpol tion, wmtlo 


Chemical company ha 

two former subsidiari 
Chemicals, Inc. and Ne 
Ohio Chemneal 
the parent corporation Phe tormes 
Nyotex Chem 


cals division of Stauffer Chenneal 


will be operated as 





FISKE BROTHERS 
REFINING CO. 


Established 1870 


NEWARK, N. J. 
TOLEDO, OHIO 


Manufacturers of 


LUBRICATING 
GREASES 











Olipan i the latter h no 


been ] rte J I } CO pany 


} 

Industrial division 

N votex h main facilities at 
Hlou ton iz 4A 


1) drow 


ind produces an 
fluoride ind 
chloride New York 
Ohio plant are located at Niagara 
halls, N.Y... Elkton, Md., and Dom 


mouez, Calif., manufacturing alumi 


hy drove a 


ilu Pibevuin 


num chloride, antimony trichloride 


nad inh drou hydroven chloride 
Sale of all these products will by 
handled nationally by Stauffer’s in 


lustrial chemicals division 


Improved Triplex Pump 
Fits Service Conditions 
\ reseat hand engineering group 
ittached to the Votator divi ion of 
Crirdles 


has desioned a 


prutip) 
olve man problems ino the 
md chenneal field It is 


compan Lourtsvaille 


initary triple \ 
ith basn Wuprovements that 
food 
( OM pag 


na trout ( 


Cyirdler is a divi 


HARSHAW 


LEAD BASE 


Harshaw Lead Base, as an additive 
to petroleum lubricants, improves 
extreme pressure ¢ haracteristics and 
imparts the following desirable 
|} roperties 
Increased film strength 
increased lubricity 
improved wetting of metal surfaces 
A strong bond between lubricant and 
metal surfaces 
Resistance to welding of metals at 
high temperatures 
Moisture resistance and inhibits 
corrosion 
Harshaw Lead Bases are offered 
in three concentrations to suit your 
particular needs 
Liquid Solid 
33% Ph 36% Pb 


Liquid 
30% Pb 
Other metallu soaps made to your 
specifications. Our Technical Staffs 
are available to help you adapt these 


products to your specific needs 


mt HARSHAW CHEMICAL®. 
1945 E. 97th Street e Cleveland 6, Ohio 
Branches In Principal Cities 








ion of National Cylinder Gas com 
pany, ¢ hicavo 


Ihe new pump is employed 
vhere corrosive slurries of viscosi 
ties as high as 40,000 centipoises arc 
handled at medium pressures. One 
of its chief advantages ts that the 
tandard design may be varied to 


individual service conditions. ‘The 
materials of construction and the 
drive may be specified by the cus 
tomer, plungers may be equipped 
vith packing, cups or “O” rings; a 
ceramic or special alloys may be 
used instead of the standard stellite 
valve trim, flanged or sanitary con 
nections may be employed, and 
higher pre ures can be ACCOMNNO 
dated at reduced displacements 
Ihe three single acting cylinders 
ailabl vith bores or 1%" 
, or 2%”. The stroke 1 
Maximum capacities range 
from 10 to 30 gpm and maximum 
pressure from 450 to 1500 psig 


Maximum recommended speed 1S 


DuPont Readies 
Nonflammable Solvent 
Nonflanmabl 


bite into and remove oil, grease, 


solvents that will 
and dirt without harming delicate 
metal part or electrical insulation, 
yet are ife enough to use in ordi 
nary work areas with conventional 
ventilating equipment, are now 
iwatlable to solve a wide range of 


pec ial industrial cleaning problems 


\daptable to 


or cleaning by 


Vapol degreasing 
liquid lnmersion, 
rhe olvents wall be 
the DuPont 


kreon” trademark 


marketed by 
company under its 
I hre« ty pes, all 
“selective 


classified technically as 


solvents,” are available in containe 


sizes ranging from ten to 55 gallons 

Biv advantage of the “Freon” sol 
vent the “Kinetic 
(Chemicals 


them safety, 


( Ompany s 


division says, rests in 
both from a personnel 
exposure and material standpoint 
Because they are nonflammable and 
nonexplosive, they can be used in 
open shop areas without danget ot 
fire. In addition, from an inhalation 


CONICIES standpoint, they are rated 


as the safest of the commonly used 
nonflammable solvents when used 


in properly designed equipment 


which minimizes vapor losses 


Electric Motors Greatest Aim 

Most Important use proved to 
date, the company said, is in clean 
ing of electrical motors, both new 
and reconditioned. Biggest prob 
lem there in the past has been the 
tendency of cleaning solvents to at 
tack insulation on the motor wu 
ing, weakening or removing it suf 
ficiently to cause short-circuits 
when the motor is plac ed in opera 
tion. Three years of tests indicate 
that the “Freon” solvents will not 
soften, craze or dissolve any of the 
insulation 


ommonly used wiring 


materials 


Other important us¢ developed 


for the kreon solvents, and 


SIGN OF 


CORRECT 
LUBRICATION 


Makers and Marketers of 


Mobil 
Automotive 


Products 


Mobil 
Industrial 


Oils and Greases 


Socony Mobil Oil Co., Inc. 


and Affiliates: MAGNOLIA PETROLEUM CO 
GENERAL PETROLEUM CORP. 
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when you start with... 


fa 





you have a fatty acid 
made from marine oils 
95.7°7 saturated 
. containing no polyunsaturated acids 
composed largely of long chain 
(¢ and C..) acids 
. resistant to oxidation 


. ideal for lime and soda based greases 


SPECIFICATIONS 
Titre 51 to 53°C 
Acid Number 197 to 202 
lodine Value 6 manzmum 
Saponification Value 198 to 203 
Average Molecular Weight 279 to 283 
Specific Gravity 0.832 
Color 5 \4" Lovibond Max. 25Y/2.5R 


, AP ee 
,* tee tb? 


4 <% 
’ if 
axl + 


you end with a... 
QUALITY GREASE 


-_— —— 
_— 
ee, ee ey — Sine aiin aa 





.a lubricating grease with superb 
workability 
.a grease that resists “bleeding 

a grease that does not separate into 
soap and oil. 

a grease with excellent gel stability. 
.a grease with water resistance 


.a uniform grease. 


a | WRITE FOR 

Fatty A de and Steoric Acie onemtents! [ MORE INFORMATION 

Fist Se erm OU ond totlow that put 7 t Gentlemen: Please send technical information on 
ydrog > into your Hydrofol Acids 51 and other related Fatty Acids for 

products the grease industry. Samples are available. 


Oil Steary!, Cetyl, Oley! 
Alcoho Sperm Oils and 
Spermaceti Behenic Acid 

Erucic Acid... Hydroxy 
stearic Acid Olefins ... Nome ae 


Hydrocarbons AR a Ry che EU 
Company 
rcher-: Teall r o idland company Baas 


CHEMICAL PRODUCTS DIVISION C'y—_— 
700 INVESTORS BUILDING + MINNEAPOLIS 2, MINNESOTA 








proved in field ipplic tions, include 


| 
leaniny of electronic 


photographic ind sound recording 


! 
fil ind tape oxyven breathing 
ipparatus, and typewriter roller 

I he breon olvents also have 
proved useful as general laboratory 
equipment cleaners and a atc, cl 
ficient heat transfer agents in place 
of flammable and « ‘plo We acetone 
in low-te perature laboratory chill 


bath 


Anothes 


lreon olvent ! | in additive 


potential use of the 


! 
to other, more dangerous, solvent 


to decrease the latrer’s flammability, 


or change their solvency or boiling 


point properti for pecial appli 


ions. In such case it 1S import 


| 


met that the olvent muxture be 


formulated carefully © that the 
Hanunability of the mixture wall be 
reduced to a sate level under all 


condition 


ARLING'S 


noriwial operating 


FATTY ACIDS 


ESPECIALLY FOR 
GREASE MAKERS 





STEARIC ACID 
OLEIC ACID 
RED OIL 


HYDROGENATED 
FATTY ACIDS 


HYDROGENATED 
GLYCERIDES 


GLYCERINE 
STEARINE PITCH 


DARLING & COMPANY 


4200 S. ASHLAND AVE. 
CHICAGO 9, ILL. 


mstruments, 


Three types of the DuPont sols 
ent now are “kreon 
Vik, with a boiling point of 75° | 
kreon” Bk, which boils at 199° | 
and “kreon 11 


point is 11K | I hat 


available 


vhose boiling 
ranvec, the 
makes — the 


COM Pan explained, 


kreon olvent idaptable to use 


In inany type of mechanical clean 
ing equipment. Small, portable, and 
sav hiacel 
Wl } 


INCX pensive cleaning tanks, 


vould not be suitable from a safety 
tandpoint for use with more toxic 
or flammable solvents, are now be 
ing developed to make the “Freon 
olvents easy to use in small-scale 


cleaning operation 


3-Million-Volt Electron 
Beam Probes Scientific 
Mysteries 


\ new research tool. that probe 
cientific mysteri with a 3,000, 
000-volt beam of atomic particle 


traveling at nearly the speed of 


hight was demonstrated recently 


by Shell Development company 
a Van de Graatl 


iccelerator. It is the 


Ihe machine ts 
host powel 
industry 


ful radiation source in 


Depending on how it ts used, it ts 
up to SO times more powerful than 
the largest cobalt-60 source in in 
dustry 

Ihe new unit accelerates cle 
trons to a speed of 184.400 miles 
pel second—so near the peed of 


hehe that them effective mass ts 


multiplied seventold They thu: 
become anew and powerful sOUrce 
of energy for research and prov 


essing 
More About Molecules 


Dr. Harold Gershinowitz, presi 
dent of Shell Development, said a 
Spee tally trained yroup of scientists 
in the firm’s 1§00-man laboratory 
will use the electron beam as a su 
per probe in learning more about 
what goes on between molecules 
and inside molecules during cer 
fain proc esses 


\ chiet 


chine 1s that it speeds research. Its 


idvantave of the ma 


high energy beam permits scientists 


to make in minutes or hours a 
number of studies that would take 
0 long with other radiation sources 
as to be out of the question 

I he accelerator will also aid in 
developing fuels and lubricants for 
the atomic age, Dr. Gershinowitz 
said. It generates the same kind of 
radiation as that given off by ato 
mic reactors and thus permits re 
earch on the behavior of petro 
leum products under the operating 
conditions that will pres ail in ato 


mic power plants. 


The machine produces the a 


tive molecular “fragments” that 
are essential in chemical reactions 
but have so far been hard to study 
because they exist for so short a 
tune. With the new 
entists can produce the fragments 


machine, sci 


of sub-zero temperatures and keep 
them in crystalline lattices, which 
serve as deep freezes, for study at 
leisure 


Enerey produced by the accel 


Everything that moves 
DEPENDS ON GREASE! 


Almost everything 
that moves either in actual opera- 
tion or in the process of its making 

from gate hinges to tractor 
wheels depends upon grease. 
That is why lubricants should be 
bought with care. You can always 
depend upon Deep Rock highest 
quality greases and lubricants. They 
are manufactured to give top lu- 
brication to all moving parts. 


DEEP ROCK DIVISION 


KERR-McGEE OIL INDUSTRIES, INC. 


306 N. ROBINSON + OKLAHOMA CITY 
PHONE RE 9-0611 
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erator will change a liquid chemi 
il to a solid plastic, vulcanize rub 
ber, perhaps even create entirely 
new products 

Dr. Gershinowitz said the ma 
chine may lead to new methods 
of chemical manufacture because 
of the new type of energy it pro 
vides—easier to apply than ultra 
violet light and in many cases more 
elective than heat, the traditional 


energy source 


South Penn and Pennzoil 
Move to Drake Building 


South Penn Oil Company and its 
Pennzoil Division have moved to 
new headquarters in the Drake 
building, Oil City, Pennsylvania. 
George J. Hanks, South Penn pres 
ident and chairman of the building 
committee said the renovation of 
the building, located at 106 Dun 
comb Street had been under way 
for over a year, and that. sixty 
seven attractive offices were now 
completed. 

South Penn was incorporated in 
1889 and its active drilling program 
has included the acquisition of such 
properties as the Devonian Ol com 
pany, Matson Oil company, Pro 
ducers Consolidated Land and Pe 
company, Midland Oil 

Union Ol company, 
Forest Oil company and others 

In 1911, the South 
Penn were distributed to Standard 


troleum 
( Olnpany ° 


shares of 


Oil company (New Jersey) stock 
holders, and as a result, South Penn 
las been a completely independent 
company for over forty-five years 
In 1926 fifty-one per cent inter 
est in the Pennzoil company was 


mcquired and a merger into South 


completed in 195§ 


Penn was 

Charles L.. Suhr, chairman of the 
beard of directors of South Penn, 
began work with the Penn Refin 
Ing company In 1892, In what 1s 
Now plant number two of the 
Pennzoil division. When the Penn 
zoil company was formally estab 
lished in 1921 he was made tts pres 
ident, and became chairman of the 
board in 1935. Suhr is chairman of 
the board of the First Seneca Bank 
& Trust company of Oil City, and 
an honorary trustee of the National 
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Petroleum Association of Wash 
ington, ID. C., of which he served 
as president trom 1933 to 1939 
Suh helped organize the Pennsy]| 
vania Crude Oil Association of Oil 
City in 1923 and has served as a 
director since. He ts also a director 
of the American Petroleum Insti 
tute and the British American Oil 
Company, Ltd 

Other officers of the South Penn 


CENTURY BRAND 


Hanks, 


president and chief executive oth 


company are: George | 


cer; John | Selden, senior vice 
president and counsel, |. Hl. Young, 
controller, | \\ 


treasurel 


secretary and 
Karthick, 


Check-Chart Issues Booklet 
Lubricant Service Points 


Spot check information on 195 


model passenger Cars, illustrating 


Century Brand Stearic Acid Beads 


beaded fatty acids and 


glycerides are 


dust-free 


Customers report that they prefer to use Century Brand beaded 
fatty acids and glycerides. Beads do not break during handling or ship- 
ment to create nuisance dust that can cause emplcyee discomfort and 


plant clean-up problems. 


Century Brand fatty acids are made in every grade required by 
industry. The quality of each grade is carefully maintained to assure 
that no customer will receive off-grade materials. Harchem Division 
can supply Century Brand fatty acids in any desired quantities at 


competitive prices. 


Ask for a free sample of the Century Brand beaded fatty acids 
suited for your application. Your requests will be answered promptly. 


— HARCHEM DIVISION 


WALLACE & TIERNAN INC 





(suc 


CENTURY BRAND 


C£eseorR TO: wc HAROESTY CO ime 


25 MAIN STREET BELLEVILLE @ NEW JERGEY 


H.27 
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from EMERY...EMOLEIN’® AZELATES 


Sor the extreme lubrication performance Jet Engines require 


MEETS BOTH MILITARY AND CIVILIAN REQUIREMENTS 


Synthetic lubricant fluids that meet both military Produced from non-strategic raw materials 
(Mil-l SO8-C ) and civilian specifications are now 
being compounded from Emolein Azelate 
(dies ) 


Since the Emolein azelates are based on azelaic 
acid obtained from domestic fats and oils abun- 
dant in supply, availability is not contingent on 
The excellent performance of these new diesters, strategic imported raw materials. Also, future 
Emolein 2957 di-iso-octyl azelate and 2958 di-2 plant expansion is being carefully coordinated 
ethylhexyl azelate in lubricants designed to meet with the broadening utility of these diesters. 

the extreme heat and cold performance qualits 

required by jet engines, ts attributed to the follow Application in other synthetic lubricants 

ing combination of properti Other military specifications met by synthetic 
fluids and greases compounded from Emolen 
Azelates include: Mil-G-3278 A, Grease, Aircraft 
and Instruments-Low and High Temperatures; 
2) high viscosity index 3) low pour point Mil-L-6085 A, Lubricating Oil, Aircraft Instru- 
4) excellent lubricity §) oxidation and corro ments, Low Volatility; and Mil-L-6387 A, Lubri- 
ion stability 6) high flash and fire points... cating Oil, Synthetic Base. 


1) excellent temperature-viscosity performance 


even at high and low temperature extremes 


) excellent additive response, Mail coupon below for full technical information. 


Emery Industries, Inc., Dept. E-2 Carew Tower 
Cincinnati 2, Ohio 
Please send me a copy of your 16-page Technical Bulletin 


°o Ch 1 o " 
ann renaioe No. 409 titled “Emolein Esters for Synthetic Lubricants. 


Sales Department 
Nome 


Company 


Address 
Emery Industries, Inc., Carew Tower, Cincinnati 2, Ohio 
City.. 





main service locations and listing 
basic lubricant 
has been published under the title 
1957 Service Data by the Check 
Chart corporation 


\s an introduction to correct 
new car maintenance, the publica 
tion Is of espec ial value to service 
station personnel For this group ot 
automotive men, particularly, there 
is a pictorial section outlining ac 
curate and rapid pump island serv 


ICE proc edures 


Copies may be obtained trom 
Che k-Chart corporation, Sales De 


> 


partinent, 33 Fast Congress Park 
wav, Chicago 5, Ill Single COPS 
price Is hifty cents 


API-NLGI Oblong 
Can Standards 
Published By ASA 


In March, 1951, a 
American Standard for five-quart 


proposed 


ind one-gallon round cans was sub 
mitted for ASA approval by the 
joint container committee of the 
American Petroleum Institute and 
the National Lubricating Grease 
Institute 


On March 24, 1951, a general 
conference was held at ASA head 
quarters to disc USS the ce velopment 
of an American Standard for motor 
oil cans. The conference recom 
mended that dimensional standards 
for one-quart, five-quart, and one 
vallon motor oil cans be established, 
ind a drafting commuttee was ap 
pointed to prepare a draft proposal, 
which resulted in the approval of 
the American Standard specifica 
tion for one-quart round motor oil 
cans, B64.1-1954 

In Sept nber, 1953, the joint 
ontainer committee (API-NLGI) 

ibmutted three additional pro 


posals for approval as American 
Standards. Thes« 


referred to the members of the 


roposals were 
pro} 


veneral conference for review, and 
received unanimous approval by 
lerrer ballot vote of the member 
[hese three standards were ap 
proved as American Standards on 
August 4, 1954, 
Requirer ent for 


and designated 


five quart ind 
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recommendations, 


one-gallon round cans, B64.2-1954; 
Requirements for oblong oil cans, 


B64.3-1954; and requirements for 
grease cans, B64.4-1954 


The organizations which partic 
pated in this work and the names 
of their representatives, as listed at 
the time this standard was sub 
mitted to the General Conference 


for approval, are as follows 


Joint Container Committee (Amet 
ican Petroleum Institute, Nation 
al Lubricating Grease Institute) 

R. Reed, The 

Company; R. Cubicciott, | 

Sonneborn Sons, Inc 


Chester Il exas 


National Bureau of Standards, U.S 
Department of Commerce—John 
C. Hughes, National 
Standards 


sSureau of 


Packaging Institute—L. V. Burton, 
Packaging Institute; A. R. Dis 
mukes, Gulf Oil ¢ orporation, | 
N. Landon, Sun Oil Company 


S. Department of the Navy, 
Bureau of Supplies and Accounts 
John C. Wilford, Bureau of 
Supplies and Accounts 


Chester R. Reed, Chairman 


Cartridge Loader Grease 
Gun Announced 
Phe F-Z Cartridge Loader Grease 


Ciun Is ¢ apable of developing up to 


& OOO pounds of pressure and ac 
commodating any cartridge, ac 
cording to the manufactures 


K-P Manufacturing company 


Leakave 1 prevented by a pe 


cially designed plunger which as 
ures maximum sealing and the 
spring is tapered for easy nesting 
and constructed with high tension 


for top efficiency 


An eliptical-shaped lip smooth 
out dented cartridge ends by in 
casy twist of the cartridge when 
loading. Bulk grease may be used 
by leaving an empty cartridge in 
the barrel and loading the cartridg« 
in the same manner as a convention 
i run 

K-P Manufacturing company 1 
located at 1226 Linden Avenue 
\inneapoli 3. Minnesota 


NEW... 
EMERY 3033-S 
LUBRICANT ESTER... 


a new-type diester base for 
synthetic lubricants 


Emery 3033-S is a new-type dipropyl- 
ene glycol diester based on pelargonic 
acid, a unique, Co, saturated, mono 
basic acid 

It is currently in use or under test in 
the following three areas: 1) Synthetic 
greases for spec. Mil-G-3278-A Low 
Temperature Aircraft Grease; 2) 
Low-cost blending component for 
synthetic low-temperature lubricating 
fluids meeting Mil-L-7808 C; and 3) 
synthetic lubricant base fluid for 
civilian lubricants in aircraft, auto- 
motive and specialty uses, 


Since 3033-S is based on a relatively 
low-cost acid, pelargonic acid, long- 
range economics are favorable. Also, 
availability is not contingent on 
Strategic, imported raw materials 
since pelargonic acid is made from 
abundantly available domestic fats 
and oils 

Though 3033-S is in a development 
Stage, it is available in tankcar quan 
tities On reasonable notice 

Mail coupon below for Technical 
Bulletin titled ““Emery 3033-S Lubri 
cant Ester’ for complete character 
istics and performance data in syn- 
thetic greases and fluids. 


{ 
é 


Development and Service Department 


Emery Industries, Inc. 
Carew Tower, Cincinnati 2, Ohie 


Emery industries, Inc. 
Dept. E-2A Carew Tower 
Cincinnati 2, Ohio 


Please send Development Product Bulletin 
#60 on Emery 3033-5 

Nome 

Company 

Address 


c 








and ready for 


Shipment to 
Customer 


’s High Efficiency Grease Kettle 


This 200 hp Struthers Wells Grease Kettle, shown being checked 
out at the SW Plant, represents a new design principle which 
permit hea hor epower input, Ccounter-rotating de-stratifying 
arms for “double motion” efhiciencs plus hinged scraper blades 
lor ultimate heat transfer. For greater production etheciency for 
ill types of grease let us design an SW Double Motion Ketdle to 


put require ment 


STRUTHERS WELLS Corporation 








Ss truthers 
Wells Plants at Warren, Pa. 


and Titusville, Pa. 


WARREN, PA. 


Offices in Principal Cities 








} my ee: big INter¢sus —_ 
ependence tion has performed that function sétts for three aays. wera. weve om scuse carmen 
§ party will vo. ‘The Republican Party is heads west to Washington and stevenson said. 


arival, and not a 4: instrument to 


© BOE Cer er nn 


sic. __ Nation that wants to prog- ' 
inobiles will recs for the benefit of the ordinary his Jersey City audience that Pres- tion” policy vis-a-vis Europea 


Plaza early people.” 


guests aNd Werps SIX COUNTIES take 
the big Eis.| .S’evenson earlier had a word ings in the public housing pro- 
€ big Els-' bout Mr. Eisenhower's personal 8m 


the airport. 


jident Eisenhower must personally 


a California. 


take the blame for “the shortcom- poses 


Specifically he accused the Re- 
The Democratic nominee told puyblicans of using their “libera- 


satellite countries for political pur- 


At the eight cities the Demo- 
cratic Presidential nominee visited 
He said Mr. Eisenhower's reac- je welcomed the local and Con- 
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